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serve them All 





Precision instruments and systems for the control of ships, 


aircralt, gunfire and missile thats Sperry’s business 


Much of this complex instrumentation stems from the 

gyroscope Most of it employs the wonders of 

electronics and radar. All of it incorporates many types of 
t t 


servomechanisms in automatic controls 


Sperry development of servos has kept pace with the 
growing complexity of problems to be solved by precision 
instrumentation. Fundamental research in this field today is 


anticipating and solving the control problems of tomorrow 


GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 


GREAT NECK, NEW YORK + CLEVELAND + NEW ORLEANS «+ LOS ANGELES ° AN FRANCISCC 


. EATTLE * BROOKLYN 
N CANADA «+ SPERRY GYROSCOPE COMPANY OF CANADA | 'MITED « MONTREAL, QUEBEC 
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Deep-drawing of rocket, bazooka and shaped 
charge components to controlled wall tolerance of 
.001” requires skill that is acquired only through 
experience. 

Eastern Tool & Mfg. Co. has developed and pio- 
neered this outstanding precision deep-drawing 
process for the quantity production of ordnance 
components like those illustrated on this page. 


We invite ordnance manufacturers to investigate our deep-drawing facilities. 


ERN TOOL & MFG. CO. 
BELLEVILLE 9, N. J. 


Wire Forming 
Metal Stamping 
Deep-drawing 





OTHER MANUFACTURERS 


FOUNDED 1910 — WE MANUFACTURE ONLY FOR 
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Not the monster of Loch Ness 


Nor a new and hybrid duck; 
It's the REO EAGER BEAVER’ 


A most amazing truck! 


eS 
we 


REO MOTORS, INC., LANSING 20, MICHIGAN 
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PROTECT Spot-Welded 
Hot-Riveted Assemblies f 
and Corrosion with..... 








WELDSEAL 


you CAN'T GET BETTER PROTECTION against ' 
corrosion from moisture for the spot-welded 

and hot-riveted assemblies on many military - 

and civilian products than Pittsburgh’s Weld- Fe 

seal Tapes. 

@ When applied between members, these 

tapes flow around heated areas and throughout 

the seam to form a positive seal that is tightest 

around the shank of the spot or rivet. 

@ Being mildly conductive, Weldseal Tapes 

can be used with standard welding equipment, 

without causing spark or sputter. Their adhe- 

sivé qualities permit ready application to all 

reasonably clean metals. 

@ Weldseal Tapes are available in three 

thicknesses — .015”, .025” and .060”, and in 

any width from '2 inch to 12 inches. 


@ Samples of these remarkable tapes are 
available for experimental work. Our engineers 
will also be glad to consult with you on sealing 
problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromseal is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 
. . © 
PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa 
Atlanta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Color Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleve 
land, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PITTSBUR 


PAINTS e GLASS 
a a oe COM PAN 
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justaninch, . 


Mike” 


fom 


—faster, smoother way to set a beam 


An outstanding advantage of 
Allison Toromatic Drive is that it 
gives the operator positive control 
of the load at all times—an impor- 
tant time and moneysaving feature 
in setting steel girders and beams. 
With Torguatic Drive, the oper- 
ator can “inch” loads into place 
without clutching. declutch- 


friction braking. He 


ing or 


controls the load with the throttle! 


This combination torque con- 
verter and fluid coupling gives all 
kinds of heavy-duty construction 
equipment greater smoothness 
and operating ease. It starts big 
loads easier and moves them 
faster. It cushions shock loads— 

reduces wear and tear on 


engines and equipment. It 


GENERAL 


cuts operator fatigue—gets more 
work done in less time at lower cost. 


Now 


trucks, tractors, hoisting machin- 


successfully working in 
ery and all kinds of earth-moving 
equipment, Allison TorQ@MaATi 
Drive is ideal with heavy-duty 
engines delivering 75 to 350 
horsepower. For full details, write: 
ALLISON D f GENERAL MOTORS 


Box 8940, Indianapolis 6, Indiana 


MOTORS Pe 
a C72 TOROMATIC DRIVES 


Ae a ie SS ana will 


SCRAPERS 


TRACTORS 


TRUCKS SHOVELS 


LOCOMOTIVES DRILLING RIGS 
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HEAT i aA hurry 


WHERE YOU WANT | 
WHEN YOU NEED IT 


St 


aOe AFA 
al di ot. 


Apolo 


@ Provides more comfortable 
working conditions in wore- 
houses, machine shops, on 
loading platforms and docks 

for outdoor repair crews, etc 


®@ Drying and curing — wet 
sond, plaster, concrete, point, 
“soft work” such as steps, 
sidewalks, floor slabs, foot- 
ings, etc 


@ Pre-heating engines. freight 
cors and all heavy machinery 
ond equipment 


@ Thawing frozen machinery, 
pipes, conveyors, hoists, 
heavy crawler equipment, 
truck engines, etc 


Continue that important job . . . under comfortably warm working conditions ... in spite of winter cold. 
Silent Glow Portable Heaters provide all the heat you need — where needed. 

Completely safe ...all moving parts and heated surfaces protected . . . fully automatic controls . . . clean, 
safe heat and no flue required. Easy to use... instant start or stop at the flick of a switch. Lighted without 
matches or open torches. Economical . . . low original cost... low operating cost. Uses No. 2 fuel oil. 
Model B, shown above, delivers 350,000 BTU per hour. Other units shown below. Get the facts now... 
mail coupon below. 


ote eHigale 


SILENT GLOW 


Model RF delivers 168,000 BTU per Model A — Forced air heater... por 
PORTABLE 


table ideal for space heating of 
all kinds heat output, 189,000 
BTU per hour 


hour. Provides two kinds of heat 
radiant forced air by meons of 
ovuxiliery fon 


THE SILENT GLOW OIL BURNER CORP 
862 WINDSOR STREET . HARTFORD 5, CONN 


ne format t Silent G Portable Heoters 


NAME 
COMPANY 
STREET AND NUMBER 


city 
1sH82 
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> a Another Industrial Leader... “E 


Willard Storage Battery Company 


chooses 


LURIA Siandardized Buildings 


LURI , i Combining laboratory, production line and warehousing, 
RIA puts the speec and coonomy of the new 130,000 square foot, multiple-unit Willard Building 


STANDARDIZATION © Allentown, Pa., exemplifies the adaptability and flexibility 


plus the adaptability and flexibility limit to the way Luria units may be combined! As for 
permanence— Luria Standardized Buildings are designed to 


of CUSTOM-BUILT STRUCTURES meet the most stringent building code requirements. So for 


the speed and economy of standardization—standardization 


of Luria’s standardized structures. There is practically no 


into your expansion program : ' 
— that fits your needs—contact your Luria representative today. 


LURIA ENGINEERING company 


500 FIFTH AVENUE, NEW YORK 36, N. Y. 
© PHILADELPHIA ¢ BOSTON © CHICAGO *+ WASHINGTON, D. C. 
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F Speed Production, save material and machining operations 
) with Waldes Truarc Retaining Rings 
better way to hold parts together 





Slandaid* 


Forms secure shoulder 
for tight pressure 

fit when installed 

in groove 


Beveled and 
> 

Bowed 

Take up end play rigidly 

or resiliently, accommo 


date accumulated 
tolerances 


BEVELED - 


= 


BOWED Peace | 








Crescent 


Snaps on radially where 
axial assembly is 
impossible. No special 
tools needed 7 


77a ee 
Self Locking- 
Economical where thrust 
is moderate on soft 
shaft—holds fast 
requires no groove. 


Interlocking 


2-piece ring takes heavy 
thrusts, gives positive 
lock, secure against 
high RPMs. _. 





Invrerled* 


Provides uniform 
shoulder for curved 
abutting surfaces, 
for bearings with 


Tréiangula : 
Self Y ocking 
Low cost ring for soft 
shafting materials 


requires no groove, 
secure against 
vibration 


large corner radii 





€-Rin 

sega 

Provides large strong 
shoulder for small shaft 
Applied radially 











Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 
signs. The ease with which they can be assembled and 
disassembled makes them superior in many fastening 
applications where machined shoulders, nuts, bolts, 
snap rings or cotter pins have been used. 

Waldes Truarc Rings eliminate threading, milling 





=, TRUARL 


REG. UV & PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES THUARC RETAINING PINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
US PATENTS, 2.902 847 2.902 848 2416. O52, 2420.02). 2428 941, 2.499.705, 2.441 O48, 2.455.165 
2.403.900: 2.489.983, 2.487 802. 2487603 2.491 306. 2.509 081 AND OTHER PATENTS PENDING 


v 4 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. * MAKERS OF FAMOUS, PRECISION-ENGINEERED WALDES SLIDE FASTENERS AND SNAP FASTENERS 


November-December, 1952 


e BOTH INTERMAL AND EXTERNAL TYPES AVAILADLE 


and other skilled labor operations...save on material. 
And there's a Truarc Ring for every purpose... preci- 
sion-engineered to conform to the highest NAS and 
SAE standards! 

Waldes Truarc Rings are nationally distributed and 
stocked. Send us your drawings. Waldes Truarc en- 
gineers will give your problem individual attention, 
without obligation. 








SUB-CONTRACTING FACILITIES AVAILABLE 


The same precision production facilities which 
have turned out millions of Truarc Rings to 
the most exacting specifications are avail- 
able to handle sub-contracting of metal 
stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 
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This 
Trade CHECO: 
Mark 


ON ROCKETS + SHELLS + FUZES 


and other ammunition metal 
components assures the armed forces of 
highest quality, delivery as promised 


and fair price. 


HECO RESEARCH CENTER— 


This new experimental and testing 
laboratory is located in South Denver 
opart from the main plant 

Its alert staff and modern equip 
ment will enable the company to 
broaden and increase its activity in 


ordnance research and development 


HECKETHORN MANUFACTURING 
AND SUPPLY COMPANY 


Littleton, Colorado 
Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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: 
T-tocking rastene 











...with the famous red elastic collar | ..-the slotted tubular steel pin 


of nylon or fiber with chamfered ends 


For heavy duty applications where . Vibration-proof spring pins replacing 
precise adjustments must be main- rivets, set screws, straight, serrated 
tained against severe vibration or cotter pins, dowels 


& ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Elastic Stop Nut Corporation of Americo 
Dept. N21-1129, 2330 Vauxhall Road, Union, N. J 


Please send me the following free fastening information 


Elastic Stop Nut Bulletin [) Here is a drawing of our 
product. What fastener wou Id 


Rollpin Bulletin 
you suggest? 


AN-ESNA Conversion Chart 
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NICKEL-TIN BRONZE .. . contain- 
ing approximately 142% nickel, 
1012% tin, a maximum of 0.25% lead, 
the balance copper . . . is produced by 
several foundries for gear require- 
ments of The Cieveland Worm and 
Gear Company of Cleveland 4, Ohio. 

This company also uses Type 2317 
(342% nickel)carburizing steel for 
worms of large size, and Type 4615 
(nickel-molybdenum) carburizing 
steel for the smaller sizes. Both of 
these steels are especially easy to 
handle in heat treatment, and con- 
sistently provide the hard surface and 
tough core so essential to efficient, 
long-lasting operation. Moreover, they 
withstand reasonably rapid grinding 
on automatic thread grinders without 
surface cracking or spalling. 


Nickel Alloyed Worms 
and Gears Still Serve 
after 30 Years 

of Operation 


A nickel bronze gear, teamed with a nickel alloy 
steel worm, gives you gearing that actually im- 
proves with use. 

Many years ago, after considerable laboratory 
and actual field tests of various compositions, 
The Cleveland Worm and Gear Company .. . 
specializing for the past 40 years in the produc- 
tion of speed reducers... standardized on nickel- 
tin bronze gears. 

Today, many of their drive units which were 
produced in the early days, are still operating 
regularly with the original worms and gears... 
which means more than 30 years of useful 
service. 

The reason for this long, trouble-free perform- 
ance is not hard to find. For nickel improves the 
strength of standard bronzes and is particularly 
effective in raising elastic properties . . . increas- 
ing shock resistance as much as 25 to 50 percent. 

Nickel-containing alloys may meet the exact- 
ing demands of your particular equipment or 
production problems. Write us, today, for coun- 
sel and data. 

At the present time, the bulk of the nickel 
produced is being diverted to defense. Through 
application to the appropriate authorities, nickel 
is obtainable for the production of nickel alloyed 
bronzes for many end uses in defense and de- 
fense supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, INC. vew'rore's ny 


364 


ORDNANCE 









Clean Plate to Clean Plate 
Hobart Charts the Way to 
Mass Feeding Efficiency 


Increased production is the watch 














word everywhere today. In the field 








of mass feeding, efficient output is 
As rf based on your food and kitchen ma 
Cam chine plan. So plan your operation 
L2RA) 


with the complete line of Hobart 


1% 








products designed to bring highest 








standards to the job. 





You can find every machine shown 





here proudly wearing a Hobart 





nameplate —every one designed, 





manufactured, guaranteed and ser 





viced by the oldest name in the bus 





iness. You'll find most of them in 





a wide range of capacities and sizes 





to bring peak efficiency and ease 





of planning. And you'll find every 





one of them clean in design and 





clean in performance —so carefully 





designed and ruggedly built that 





many kitchen operators still use 





Hobart products over 20 years old 





And it’s seldom that any of them 





replace a Hobart with anything but 





a new Hobart. Let your covenient 





a local Hobart representation give you 





“v complete specifications, data and 





information on the complete Hobart 











ant line. Just call—or write...... 
i The Hobart Manufacturing 


Company, Troy, Ohio 














for over 50 years 





Trade Mark of Quality 


Hobart 


Food Machines 


HOBART MANUFACTURING COMPANY 
TROY, OHIO 








THE 







The World's Largest Manufacturer of Food, Kitchen 
and Dishwashing Machines 





PRESSING BUSINESS... 








eee 





™~ 


“= 
Standard Steel Spring Company 





cant watt! 
BLANKING AND FORMING 
LARGE, HEAVY GAUGE PARTS of 


bLAMOK GLATE tov Orduance 


EVERY FACILITY 


FOR PRODUCING 
ARMOR PLATE 


Ready to Assemble 
In Gauges from 
Y" to 4” Inclusive 





Giant presses provide the fastest, most economical solution to the 
problem of producing large complex shapes of armor plate with 


the least waste, the utmost utility. 


Such presses are now making short work of big jobs in the plants 
of our integrated group of subcontractors. With this unexcelled 
equipment parts can now be formed or blanked out of plates in a 


size range never before possible. 


Standard Steel Spring armor plate service extends through every 
phase of manufacture—from properly engineering the parts through 
tooling and expediting—right down to final inspection. 


If you have a pressing problem in armor plate—or one relating to 
heat-treating, machining, even subassembly—you will save time 
and money by addressing your inquiries to us. 














Wins 


loday, American industry serves the twin needs of a 
both for defense and 


semi-military economy, producing 


for essential industrial and civilian requirements 


For examplk Alco is he Iping manv of the nation’s basic 


industries expand their output by supplying such prod 
Diesel-electric locomotives for the 


process equipment for the nation’s chemi« 


ucts as railroads; 
| plants and 
petroleum refineries; and springs, Diesel engines and 


other essential produc ts for a host of other industries. 





Aleo’s Ordnance 


Division is busv turning out medium tanks for the Army. 


And to further our defense program 


Still other Alco divisions are producing such products as 
nickel plated 


steel pipe for the Atomic Energy program, and other 


jet-engine containers tor the Air Force 


defense products for all the armed forces 


Manufacturing both military and industrial products is 
necessary to meet the demands of a semi-military econ 


omy... to he Ip kee Pp the nation strong and secure. 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 





> 


+“ SY 


SA 
ot 
Ker’ 
HIGH 
PRESSURE 


HYDRAULIC 
POWER UNITS 


SERVO STEERING 


(Xs. 


TRANSMISSION 
SERVO 


EATON 


9771 


FRENCH ROAD 


High Production Facilities 
for the 


Manufacture of Hydraulic Pumps 


are at the Service of 


Producers of Military Equipment 


Our engineers will be glad to 
consult with you on 


hydraulic pump problems 














MANUFACTURING 


GENERAL OFFICES CLEVELAND 


a oe ete 
Sump S intsion 


OHIO 


DETROIT 13, 
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MICHIG 


LUBRICATING 


x ft, 
ALP 
Ne 4 


FUEL TRANSFER 


CONVERTER 
SUPPLY 


LUBRICATING 


AND SCAVENGING 


COMPANY 


AN 








NEW CORROSION INHIBITOR . 


STOPS RUST 
CUTS COSTS 


If you make—ship—or store metal parts 





HERE’S IMPORTANT NEWS 





New Shell “VPI” is effective in even “VPI” vaporizes and makes air for expensive rust-removal jobs 
the most difficult cases of rust noncorrosive. “VPI” is applied after part is unpacked. 





prevention —and it’s easy to use, quickly ...containers do not have Your Shell Representative can 
too. “VPI” is a volatile corrosion to be airtight. Container costs give you more information about 
inhibitor which comes in both are reduced. Handling costs are the “VPI” method of rust pre- 
crystal and paper wrap form. lower because there’s no greas- vention. Call him today. Or write 


Whenever moisture is in air, ing and degreasing ...no need to nearest address listed below. 


SHELL OIL COMPANY 


50 West 50th Street, N. Y. 20, N. Y. 
100 Bush Street, San Francisco 6, Calif. 


corrosion 
inhibitor) 


stops air and 
moisture from 
making rust. 
“VPI” can be used many ways. The photo } weeks in an open box. The upper clip was 
at the left shows powder being blown into st sprayed with 4% “VPI” solution. 
areas of aircraft engines to pre Note that the “VPI”-treated clip suffered 


critica . 
none of the rusting which is apparent on 


vent corrosion during storage. Photo at 
right shows identical spring clips stored the lower clip. 
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ACSIIS ALLOY STEEL 


The production of gas turbines for jet aircraft engines and other 

uses is dependent upon metals which at both high and low 

temperatures have good strength, toughness, and stability before 

and after welding. N-A-X AC9115 ALLOY STEEL possesses these 

properties and is applicable to those parts where the operating A New Booklet 
temperatures range from 70° up to about 1000° F, and where For Design Engineers 
suitable coatings are used for surface protection against normal 

and hot corrosion. 


N-A-X AC9115 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, send for 


our new booklet. 


Write for this 16-page 
booklet on N-A-X 
AC9LLS ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on us 
fabricating and welding 
properties 


NATIONAL STEEL ly conPoRATION 
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All-Purpose Military Tractor 


DESIGNED AND BUILT BY ALLIS-CHALMERS IN 


. COOPERATION WITH THE ORDNANCE CORPS 
A 















For fast transport of supplies and personnel 
over steep and difficult terrain . . . for hauling 
big guns, moving earth, clearing wreckage— 
on any of a dozen job’s, it’s “front and center” 
for the M8E2 Cargo Tractor. Various adapt- 
ations of the basic model make this versatile, 
all-weather machine a specialist on every 
assignment. 










MBE2 CARGO TRACTOR. Two separate seats carry driver and assist- 
ant driver. Assistant has access to limited dual controls . . . operates 
radio and .50 calibre machine gun 











BASIC UNIT is so designed 
that it may be easily adapt- 
ed for each of many special- 
ized applications. To simplify 
servicing and stocking of 
ports, many M8E2 major 
components and ports are 
interchangeable with those 
of vehicles in the light tank 
family. 





















EQUIPPED WITH AMMUNI- 
TION RACKS and seats for 
gun crew, the MBE2 is used 
to tow heavy artillery. 









WITH BULLDOZER BLADE, 
the M8E2 quickly levels gun 
emplacement areas 
handles other special ‘doz- 
ing assignments. 





SKY SWEEPER KIT includes 
power unit and generator for 
use with radar and A.A. guns. 













WITH STAKE BODY, this 
powerful prime mover quick- 


rad << 
> 5 a \d ry rn Sy =~ 
c ' oe SPECIAL WRECKER EQUIP- i a a — a ly houls supplies ond per- 
Ps , MENT enables this giant i iz t sonnel into remote areas 
tase oe P, 
~ 


/z x Ss military tractor to quickly where trucks cannot operate. 
f P salvage damaged equipment 
> of all kinds. 




















Travels up to 40 mph... . 
takes slopes as steep as 60 
percent. 










CHALMERS 


ISION — MILWAUKEE 1, U. S. A. 
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when you buy presses... 


take a close look at 
THE DRIVE 


DANLY PRESSES are setting new production records in big 
stamping plants all over the country. One exclusive Denly feature 
alone, the Cool-Running Clutch, accounts for tremendous 
savings in costly press down time. Actual production tests show 
that the Danly Cool-Running Clutch withstands up to 7 umes 
more engagements than a conventional press clutch before 

the press has to be shut down for clutch take-up. 


CTD 


loi 
The Danly Cool-Running Clutch... 
wears longer because the rotating parts (shown here 
in black) “picked-up" on clutch engagement weigh only 1/5 
as much as those of a conventional clutch. Energy required 
to pick up all moving parts, gears, slide and dies, is reduced 
by 2/3—<a tremendous saving in power and clutch life. 


MECHANICAL PRESSES .. . 50 to 3000 TONS 


HYDRAULIC METALWORKING EQUIPMENT 





Oil Lubricated Gibs... 

on this 400 ton single point straight side 
press permit finer adjustments— greater 
precision of slide travel. 


DANLY MACHINE SPECIALTIES, INC. 


Té wits Lead te nw) ay DANLY PRESS! 


"R&B é & 


gle Action af Double Act 1 


S traight Je Single, { ut e tragh Je 
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TAKE YOUR PROBLEMS TO DeVILBISS 


DeVilbiss technical service and quality products 


ment, Exhaust Systems, Air Compressors and Hose 


Spray Equip- 
may be of 


tremendous help to you in defense production as well as in 


your regular production. It will pay you to call us in at the 


bidding or planning stage. 





A DeVilbiss Exhaust System provides safe, effec 


tive fume removal from these multiple solvent tanks 


Bazooka shell assemblies get their protective finish with DeVilbiss Automatic Spray Equipment 


Let us help you meet Government 


We'll take this “bug” off vour 
back. We are constantly working 
with Government painting specifi- 
cations on jobs just like yours 
Many firms have found our back- 
ground and experience most help- 
ful. You will, too! 


Proper painting methods and 


equipment may enable vou to get 


defense orders vou might other- 


wise not get, or may possibly be 
the difference between profit or 


loss on some of your operations 


DeVilbiss equipment is used for 
everything, from the spraying of 
protective coatings on the small- 
est precision shells, and 


bombs, to the 


locomotives 


parts, 
finishing oper- 
ations on railroad 


cars, tanks, trucks, passenger cars 


Our experience is yours for the 
asking, without charge or obliga- 
tion. Act now! Let us help you 
Contact our nearest branch office 


or write the factory 


THE DEVILBISS COMPANY 
Toledo, Ohio 


Windsor, Ontario * London, England 
Santa Clara, Calif 


Branch Offices in Principal Cities 


FOR BETTER SERVICE, BUY 


DeVILBISS 
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HYDRAULIU Pt 


EFFICIENTLY... ECONOMICALLY 


with W-S ORDNANCE PRESSES 


W-S Hydraulic Press flexibility of control is a natural for the pre- 
cision required in shell forging manufacture. Combine this control 
with the economy of using only the press tonnage and stroke 
required and the exactly suitable speed and you have the answer 
to every pressing operation. 


—— 
wees = 






Reject percentage drops instantly, noise levels decrease, mainte- 
nance problems become insignificant when hydraulics take over 
your Ordnance press jobs. And hydraulics, of course, have been 
synonymous with Watson-Stillman for 
more than a century. Cold Extrusion Press 


Write now specifying your type and size 
of shell for today’s W-S Press recommen- 
dations . . . it's backed by 104 years of 
hydraulic experience. 


a sh Lage 


= Bs 
oa 
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Shell Piercing Press Shell Bander 


Shell Nosing Press Billet Breaker 


Branch Office: (w-S) Manufactured in Canada by 
228 N. La Salle, Chicago, Ill. Sans Canadian-Vickers, Ltd., Montreal Factory and Main Office: 


WATS. 17) 7, a S, +f] /4 V4 ee FP) A HYDRAULIC MACHINERY DIVISION 


ESTABLISHED 1848 ROSELLE, NEW JERSEY 
W-S “Completeline” Hydraulics . . . The Shortest Distance From Production to Profits 
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Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 





If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


*Cartridge Seal . . . pressure 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 


than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1842 S. Kilbourn Ave. « Chicago 23, Ill. 
Gits Lubricating Devices, (i Lp 
The Standard For Industry For Over 40 Years til ¥ 
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for Piasecki 
“‘Work-Horse’’ Spars 


Spar tubes form the backbone of rotor blades and must carry the 
full load of the considerable stress placed on helicopter rotor blades. 
Maximum strength and minimum weight for these spars have been 
achieved by the Rockrite process. 


Forged tubes delivered to Tube Reducing Corporation by Piasecki 
are processed into spars by the Rockrite compression forming 
method. Since the Rockrite method further cold forges the tube, 
it imparts better mechanical properties to the metal, which improves 
the structural strength of the original tube. Also, the process sizes 
the tubes so accurately that it simplifies the essential balancing of 
the rotor blades. 
Piasecki engineers report that the better control of close dimen- 
ROCKRITE ; ’ a ' 
sional tolerances, wall thickness and concentricity possible with 
TUBING Rockrite-processed spar-tubes has reduced their machining costs 


to a minimum. 


TUBE REDUCING CORPORATION: WALLINGTON, NEW JERSEY 
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MIL-P-116A, Military specification for Methods of 
Preservation dated March 25, 1952, Method He 
“Cushioned Item Bag” (five pound weight limit). 


1. Fragile part ready for application of dry 
neutral cushioning material. Weight of ob- 
ject being packaged cannot exceed five 
pounds. 


4. Completed unit package. Properly iden- 
tify contents and apply Method I! warning 
label before placing in carton 


Note: 


j ’ 
D 


VWIL-P I 


I 








FREE MANUAL 


Write on your stationery for this free 
Military Packaging Handbook. It will 
save you time and money. 
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2. Application of cushioning, with proper 
unit of desiccant included. After wrapping 
apply tape if necessary to hold material 
snugly to part 


REA D A N 


D SAVE 
UtIS ISSUE FOR 
URE REF ERENCE 


3. Cushioned part inserted in pouch con- 
structed of MIL-B-131A Class D material. 
Pouches should be sufficiently large to avoid 
any strain on heat-sealed seams 


ANNOUNCING A 
REVOLUTIONARY DEVELOPMENT 


has perfected a ne 


ked stock for military 


1 method of lamina 


ial exceptional in both 
shown in the applicatior 
It is 
to the foil for heat-s 


tests have 


pros 
ll fragile obj¢ 

RM-151, consistit 
produced by this new cost 
Method Ila . 
MIL-B-131 


nolds 


A } erformance 
For « xpe rt help 
Reynolds Metals Company, 2 


tests 


Sales C'thice and ask 


omposed of toil lami 


500 South 3r 


nd of applying poly thylene to 
which is a g ad 
is a film. The result ts a barrier 
nd economy. Reynolds RM 
th is produced by this new 
‘ 1 to kraft then 


well 


polyethyler 


nd Method IIb pa kaging 


lem call your nearest Reynolds 
the packag ng man or writ 


i Street, Louisville 1, Ky 


LDS ALUMINUM 
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@ The Greaves Machine Tool Company of Cincinnati, 
Ohio, a leading manufacturer of Milling Machines, has 
reduced the time required for boring their machine 
columns by 75% with Bunell Tooling. 


@ Greaves is also consistently obtaining a greater 
degree of precision and accuracy by the use of Bunell 
Boring Fixtures and Boring Bars (illustrated above). Time 
and labor savings like this speed production and help 
Greaves reduce costs and meet shorter delivery require- 
ments of customers. 

@ Bunell’s complete mocern plant facilities and ex- 
perienced engineering staff are available to help you 
with your tooling problems. Write for full information. 


WRITE FOR FREE CATALOG which describes 
Bunell services, facilities and equipment. 


MACHINE AND TOOL CO. 
1600 EAST 24th STREET + CLEVELAND 14, OHIO 
Since 1920, Designers and Builders of Special Tools, Dies, Jigs, Fixtures and Special Machines 
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Now, As Always, 
Since World War I, Timken-Detroit 
has played a major role in the modern- 
a I] ization and mechanization program of 
the United States Armed Forces. 


At the outbreak of World War II, 





Timken-Detroit’s research and devel- 
opment program—carried on contin- 
uously since 1919 in cooperation with 


Armed Forces personnel—helped to 





make possible the immediate mass pro- 


duction of modern military vehicles. 


Timken-Detroit did not relax with 
victory. Realizing the high cost of un- 
preparedness in a national emergency, 
Timken-Detroit moved ahead with 


new developments in axles, brakes, 





transmissions, transfer cases and other 
components for military vehicles. 
Today, Timken-Detroit is owt of the 


blueprint stage— producing for peace! 





WORLD'S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRAILERS 
A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 


5 cepted Standaca ° — 


PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA, N. Y. 
ASHTABULA, KENTON AND NEWARK, OHIO @ NEW CASTLE, PA. 
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HAVE You TAKEN 
THE 
FOUR Goop STEPS? 


Oakite’s See bape 3> > 
FREE Booklet This FREE 


Some good things to 
know about Metal Cleaning” Booklet Tells You How 


that mean better production, In its 28 illustrated 
ook at the table of contents: questions that hae find the answ 
uccess of your 


more profit for you. Just | ©0 steel, You" 
Point-stripping a ne wanes 
‘ g Which Costs mor, a ate Gea 
€: good 


cleaning methods 
Tonk rs oning methods Steam-detergent cleaning ele 
Machine ning steel Barre! cleaning H a See page 4 
Electrocles = 4 Bemnishing quite —— 2g Costs be endeced 
nferrou deateg Thee ing improved? See pa 33% while plating 
Pickling, deoxidizing, aes \ tank? See four easy ways to imp ~ mi eget 
Treating water in mn. Tee bage 10, rove the ay 
wages ovine a point sproy booths q . hat rinsing fault is “an invi —— 
ot Rust prevention Plating of high-carbon =a to trouble” in the 


hines, in tanks 
‘ond by be Mochining and grinding iby isi «See page 11, 


answers many questions 
ers to many 


electroplating 


electrocleaning or poor 


For your copy of this 44-page illustrated Sree 
low. : * OyYcrog : 
FREE booklet, use coupo belo Cleaning? What is the remods? amet during electro. 


See pages 1 
. a Ses 15 and 16, 
se Principal Cie of U.S. 6° Coal FREE copy of "Four good 
electroplating on steel” use ater en oe 
low. 


Technical Service Representatives 


0 TES" : 
MATERIALS © . ‘ecbeical Service —_a 
LEE Oo Rove Pinal Cis of U.$ & Coma 


SPECIALIZED 


WHAT'S 
THE BEST WAY TO 


Oukite’s STRIP PAINT FROM BOOKLETS HELP YOU 


METAL PARTS 


OO LARGE TO BE 
FREE caene : SAVE MONEY 


SOAKED IN TANKS? 
See page 3 
Booklet 
e + e 
on Paint Stripping 
answers many questions that will lead you to better stripping 
procedures. You'll want to read more about: 


OAKITE PRODUCTS, INC. 
14F Rector St., New York 6, N. Y. 





What's the best way to strip large areas of structural 
metal where a steam supply is available? See page 5. 

What's best when steam is not available? See page 7. 

What is the cheapest way to strip metal parts in large 
volume? See page 9. 

What are the best ways to prepare stripped surfaces for re- 
painting? See page 77. 

What strippers are best for removing oil-base paints? 
» «+ Synthetic ls, alkali-resi plastics or resin- 
based paints? ... Japans, wrinkle finishes, nitrocellulose 
lacquers, alkyds, phenolics and ureas? See page 12. 





FRE For a copy of “How to Strip Paint” use 
coupon at right. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 222 


ant oom mp 8 oe Oe 
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Send me a FREE copy of “Some good things to knou 
about Metal Cleaning” 


Send me a FREE copy of “Four good steps toward better 

elec troplating on steel” 

Send me a FREE copy of “How te STRIP PAINT” 
ALSO tell me about Oakite methods for removing the 
following soils: 

[) buffing compound residues 

pigmented drawing compounds 
oils and greases 
rust, oxides heat scale flux residues 


carbon smuts [] tarnish rust preventives 


other soils_ 


NAME____ . -_ 


COMPANY__ 


ADDRESS 





TODAY THE KEYWORD IN THE ARMED FORCES 


As lly <fie an ++ ii Tile 


IS SPEED...AND SPEED IN TYPING CALLS FOR 


THE REMINGTON ELECTRI-CONOMY 














Here’s the really fast way to turn out service output jumps up as much as 50°%! What’s 
records, requisitions, reports, correspondence more you save on multi-copy typing. The 
in fact all your service typing. Electri-conomy’s power-driven strokes produce 
Since electricity does the work—the Electri- as many as 20 sharp, clear, easy-to-read carbons 

conomy spaces automatically, and returns the ...-all at a single typing. 
carriage automatically! As a result typists’ fin- So, if you have a typing problem that calls 
gers fly faster, make fewer errors and typing for speed, neatness and accuracy—investigate the 
famous Remington Electri-conomy. It solves 





that problem fast! 


FREE! For a revealing demonstration of the 
Electri-conomy right in your own office or free 
literature “Take a Letter” (RE8499), phone 
your local Remington Rand man or write 
Remington Rand, Room 2482, 315 Fourth 
Avenue, New York 10, N. Y. 


THE FIRST NAME IN TYPEWRITERS 
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SPUR AND WELICAL 
GEAR SPECIALISTS 


Reverse brake band 
anchor forging 


Finished work part 


FIXTURES 


Because the fixtures so often determine the speed 
and economy of broaching operations, it is just 
“good business” to entrust their design to special- 
ists of proven experience and ability in the 
broaching field. Manufacturers, high production 
and job lot, depend on Red Ring broach engi- 
neers to develop their tooling. 

IMustrated here are some of the fixtures used 
ee Mu Me ee ee 
element of a modern automotive torque converter. 
Of the 7 machining operations on this part, 5 
are broaching. 

Ask Red Ring broach engineers for suggestions 
on your tooling. 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN 
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DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 





NOW Fastax 


HIGH-SPEED 
MOTION PICTURE 
CAMERAS ARE 
EVEN MORE 
VERSATILE 








and COMPLETE RANGE of ACCESSORY 
LENSES from 3.7mm to 80” 


The 80” f/14 and the 40” f/8 Mirrotel Lenses are special purpose telephoto lenses 
for making sharp closeups of very distant objects . . . 80- and 40-time magnifica- 
tion. Mirrotel lenses have the amazing new mirror optical system, which absorbs 
less light . . . is more efficient . .. has greater resolving power. Mirrotel lenses 
are lighter, shorter and more compact than conventional systems. 


FASTAX users now have a complete range of accessory lenses ... from 
3.7mm wide angle to 80” with field of view ranging from 142° to .36°. 


WRITE for more detailed information on these new wonder 
telephoto lenses and the world’s fastest High-Speed Motion 
Picture cameras. 


Hollentale sme COMPANY « ROCHESTER 21, N.Y. 


MEANS FINE SITTER 
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Me ses than a Cail 


It is typical of Spicer automotive power transmission 
units to keep alive and operating under years of 
heavy service. Spicer builds nearly a half-century of 
designing and manufacturing experience into its 
products. And backs these products with a service 
policy that assures long-range protection to the user 
Spicer facilities are the most modern and efficient in 


the industry, and are available in their entirety to you 





Spicer 


SPECIALISTS IN SERVICE 


POWER where you want it...when you want it 


Spicer Brown-Lipe Power Take-Offs and Power Take-Off Joints are 
available in a wide range of models to meet every service requirement 
These units are considered standard by the automotive industry 
and are more widely used than any other similar types of equipment 
Spicer Brown-Lipe Power Take-Offs are designed to meet all operating 
conditions of continuous or intermittent service. All gears used are made 
from chrome nickel molybdenum steel forgings, annealed and case-hardened, 
insuring the longest possible service life under severe operating conditions 
Experienced Spicer engineers will be glad to help adapt Brown-Lipe 
Power Take-Offs to the particular requirements of your product, wherever 


it may need to serve 


SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
TRANSMISSIONS + UNIVERSAL JOINTS « BROWN.-LIPE AND AUBURN CLUTCHES + FORGINGS * STAMPINGS 


PASSENGER CAR AXLES + SPICER “BROWN.-LIPE* GEAR BOXES + PARISH FRAMES + TORQUE CONVERTERS 
POWER TAKE-OFFS + POWER TAKE-OFF JOINTS + RAIL CAR DRIVES + RAILWAY GENERATOR DRIVES 








THIS 
ELECTRONIC NOSE 
SNIFFS OUT 
LEAKS 


— 


Ar rER years of buffeting by the wind, even 
cable Here 


sheath may crack from fatigue or 


tough te lephone sometimes shows its age. 


and there the 


wear through at support points. 


lead 
Before moisture can 


enter to damage vital insulation, leaks must be located 
and sealed. 
Laboratories scientists 


Bell 


To speed detection, 
constructed an electronic nose which sniffs out the leaks. 


Using an electrically operated element developed by the 


CAT 


Starting electronic nose on 


its way. It is pulled from pole 


to pole by line extending 


toward the ground. Previously 


workmen had to paint the 


cable with soap solution, so bubbles 


would disclose leaks 


~ 


the cable is cleared of 


troger yy air, and filled 


reon gas ase 3 eft collect 


rates Freor 


escaping gas whict 


\derneatl 


points where Freon esc apes throug 


sheatt racks, the box at right 


‘ 


contr uf ana 


powe 


supply —rings a bell. Workmenn 


the point of leak for later 


General Electric Company, the device detects leaks of 
as little as 1/100 cubic foot per day. Sheath inspection 


can be stepped up to 120 feet per minute. 


Thus Bell scientists add findings in other fields to 


their own original research in ways to make your tele 


phone system serve you better. On the other hand their 


e often used by other industries. Sharing 


to the 


discoveries ar 
of scientifu 


and technologica 


information adds greatly over-all 


scientific | strength of America. 


& BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields 
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designed especially 





for your 





It’s good news 
for heavy duty equipment, 
agricultural or industrial, to have 


a transmission-axle unit designed and 
built by CLARK—and a number 

of leading manu- 

facturers have 

proved it to their 

own thorough 

satisfaction. 


Calling in CLARK 

engineers to collaborate in designing a new machine 

or redesigning an old one, is a good way to take 
advantage of CLARK’s unique experience in the field of 
transmitting motive power. 

This is certain: By adopting that sensible policy you 


have nothing to lose—and a great deal to gain in 
the greater efficiency and dependability 
of your product. 


386 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES * AXLE HOUSINGS + TRACTOR DRIVE UNITS + FORK TRUCKS 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 


AND TRACTORS * POWERED HAND TRUCKS * GEARS AND FORGINGS © ELECTRIC STEEL CASTINGS 
CLARK EQUIPMENT COMPANY «+ BUCHANAN, MICHIGAN 
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Buttoned-up and navigating blind 


Operating tanks with full effectiveness in feature- 
less arctic or desert terrain presents a new 
problem in “blind” navigation. 

Dead reckoning and navigating under such 
conditions requires electronic and electro- 
mechanical systems that are highly complex yet 
simple to operate and maintain. 

This growing field of vehicular navigation is 


another place where Arma is a leader in basic 
research, design, development and production 
34 years of close cooperation with the 
Atomic 


Over 
and more recently the 
Energy Commission—stand behind Arma’s rep- 
utation. Arma Corporation, Brooklyn, N. Y.; 
Vineola, N. Y.; Subsidiary of 


( orporation. 


Armed Forces 


{merican Bosch 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES 


. 
| ° ° . 
| Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 
of uses for which Wirebound containers are adaptable Wirebound manufacturers 
| are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consul 
your nearest Wirebound supplier or write for full informa 
. . 
Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois* 








SION HEATER BOX 

















484 (8 OVESEL TANK ENGINE CYUNDER BLOCK BOX 





Use ames 


BOXES & CRATES 
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Remington Rand Methods News 





How to get better 
maintenance from 
smaller inventory 


There's a firm of 2,000 employees oper 
ating on a tot il maintenance inventory 
of only $30,000 which turns over at the 
What's more 


worry about running 


rate of nine times a yeat 
thev don't have to 
short of any part or material needed to 
keep the machines running 

This achievement was made possible 
by centralizing the 
and the pure h ising of maintenance 


inventory records 
supplies under a control system which 
Remington Rand designed and installed 
individual department 
much of their own buy 


Previously 
he ads had done 
ing. This led to wasteful duplic ition of 
stocks. Likewise, they 
valuable savings of volume 
cause each plant bought from its own 
Nor could they vet the service 


passed up the 


buy ng be 


sources 
which comes with planned buving 


entire department 


Previously, an 
might be shut down for lack of a single 
part in the stock 
needed No 


be low i Prakriti 


room when it was 


stocks fall 


on any item with 


the cannot 
out management knowing about it 
Reducing the total stock has 
duced the stockroom space for mainte 
anes And the stockroom clerks 
have less paperwork to do. Let us show 
how system can work for 


Ask for our new 


ilso re 
items 


you such a 


small plants or large 
methods file MC-802. 


SENIORITY SO YOU CAN SEE IT. A 
good way to prevent or settle disputes is 
this visible list of employees by seniority 
rating. Can be kept up to date for vears 
without retyping. Names can be inserted 
or removed without disturbing sequence. 
Lists by trade or department can also be 
displayed publicly on your plant bulletin 
boards. See details in our manual \-521. 
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FASTEST KNOWN WAY 


TO PRODUCE YOUR PAYCHECKS. 


Let us 


show you a new Stub-Check payroll system which pays for itself in 


savings on check forms alone; also elir 
not only helps you meet payroll de 


This pl 


tes many clerical work steps. 
dlines with less confusion — 


it also simplifies your entire payroll operation. Just ask for folder AB-569. 





How a plant got back on schedule by 
coordinating its control procedures 


the 
ready when the 


In this case production facilities 


were sales mushroomed 
as expected. Things went fine for a year 
Then the 


backing up in the shop. Some machines 
would have a big backlog of work whilk 


or so suddenly orders were 


others were idk 

Was the problem simply one of poor 
machine loading? Or had the whole con 
trol system been outgrown? After talking 
it over, the plant executives decided to 
call Remington Rand for an _ outsick 
viewpoint and professional counsel on 
the entire production control system 

A preliminary study by our manag 
ment engineers showed the problem 
went much deeper than machine-load 
scheduling. So 


authorized to dig to the bottom of the 


our engineers were 


problem 

In their final re port, these engineers 
proposed simple wavs to get compk te 
accurate control over all ph ises of pro 
including materials, tools and 


New 


were developed to simplify the work or 


duc tion 


inspections forms and methods 


sheets, and 


operation 
paper Flow charts showe 
late the flow of work between 


tion, engineering purchasing ind 


When these recommendati 
put into effect, the plant ran like 
No more snarls it 
They got back on 
and staved there. In tact, sa 


three ve 


ent place 


loading 


in the next unc the 


agam 


control continued to 


process a 


t 
with the same smooth 


system 
growing volume 
working efficiency 

Let us give you the case history of this 
plant and its experience with si nplified 


Ask for folder SN-724, 


control methods 


Management Controls Reference Library 
Room 1491, 315 Fourth Avenue, New York 10 


Please circle the lite 


rature you d r 


MC-802 X-521 AB-569 SN-.724 
Name 
Title 


Firm 


Address 





THEY MADE HISTORY 
This car, and the men who designed it 




















Back in 1928 Alcoa engineers pointed out the time. The second car was made from 8&8 in- 
advantages that aluminum would bring to stead of 16 plates. Joining time cut in half! 
railroad tank cars carrying hard to hold Today three plates, plus heads, joined by 
chemicals; easily contaminated foods. So newly developed welding methods make an 


Alcoa designed and undertook to pay for the a um tank car. And 1,300 of them, in- 





first aluminum tank car. The car builder and cluding the first one ever made, are in service. 
a shipper became interested. On completion Another instance where Alcoa engineering 
of the car, the builder assumed the cost and and co-operation have brought the advan- 
leased it to the shipper for regular service. tages of aluminum to a new application. 
Interest in aluminum tank cars increased. The same research, test and development fa- 
Impact recorders and strain gauges gave cilities stand ready to help you make the best 
the designers new data. The aluminum pro- possible use of aluminum for defense needs, 
duction men rolled the heaviest plate; ALUMINUM COMPANY OF AMERICA 
made the largest rivets produced up to that 850L Gulf Building - Pittsburgh 19, Pennsylvania 


YALCOA 


ALUMINUM COMPANY AMERICA 
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ON THE “FRONT LINE’ IN 


The rich experience and vast facilities of Delco Radio are again at the 


service of the nation! 


Delco Radio has a major part in the current rearmament program 
is currently producing advance-type radio equipment for many branches 
of the military. Delco Radio products serve equally well in civilian 
communications . in millions of passenger cars and trucks. . . in 
untold numbers of homes. Yes, in peace as in war, Delco Radio is on 
the front line in communications with on-time production of superior 


products. See for yourself! 


DELCO RADIO 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


| poe 


| IN PRODUCTION 

Delco Radio is the world's 
largest builder of automo- 
bile radios . . . the leader 
in production and assem- 
bly of component parts. 
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i IN ENGINEERING _ 


Delco Radio developed 
many of the most important 
advances in automotive 
radio ... has unsurpassed 
experience in this held. 


' IN QUALITY 


Every step in the manufac- 
ture of Delco Radio prod- 
ucts is closely supervised 
to maintain high, uniform 
product quality. 


po 


IN MANUFACTURING 


Completely integrated for 
efhcient production, from 
raw material to finished 
product, Delco Radio 
meets any customer need 
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Any operation is easier with 
CHASE BRASS SHEET or STRIP 


STAMP iT! 





SPIN IT! 


It's true! Chase sheet and strip have a high ductility 
and malleability that make them superior for prac- 
tically any manufacturing operation. 


Chase sheet and strip are carefully inspected 


for correctness and uniformity of width and gauge 


PUNCH IT! : - and freedom from oxides, dirt, grease and oil 
. 


You can make very deep draws in a single 
operation . . . or often combine forming processes 
in making intricate shapes without intermediate 


annealing steps 


Check with your nearest Chase jobber or Chase 
mill warehouse. You stand to cut production costs 


when you insist on Chase brass sheet or strip. 


Ch ase BRASS & COPPER 


WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


SHEAR IT! 
San Francisco 
Seattle 
Waterbury 
tsales 
office only 
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magneto ignition ? 


BENDIX Magneto Ignition has traditionally been used on engines 
in critical installations where “keeping the engine going”’ is a “‘must.”” 


BENDIX Magneto Ignition, an independent self-sufficient system, 
places no demands on a normally loaded electrical supply. 


1] 


BENDIX Magneto Ignition produces a hot spark at all speeds. 


BENDIX Magneto Ignition provides for eas 
compactness and simplicity. 


BENDIX Magneto Ignition minimizes fire hazard with elimination 
of supply leads. 


BENDIX Magneto Ignition inherently provides superior radio 
shielding and water-proofing. 


BENDIX Magneto Ignition contact points and distributor electrodes 
have longer lite because of inherent current reversal. 


BENDIX Magneto Ignition has proven its eficiency, reliability and 
safety by its use on piston engine aircraft where no compromise 1S 


accepted. 


standards 
the highest 
um efficiency 
must be acc 


" ndable 


Bendix SCINTILLA MAGNETO DIVISION OF 


SIDNEY, NEW YORK 


Export Sales: Bendix Internationa! Division, 72 Fifth Avenue, New York 11, New York 
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Another Example of 
Beaird Manufacturing Skill 





PRESSURE STORAGE EQUIPMENT 


Pressure tanks have been produced by the Beaird Company since its founding 
in 1918. Today, thousands of Beaird tanks are in use by the petroleum and 
chemical industries throughout the United States and in several foreign 
countries. They are manufactured under strict code requirements and are 
rigidly tested before shipment. 

With this long experience in designing and fabricating pressure storage 
tanks, the Beaird Company is well qualified to handle large orders of steel 
fabrication for ordnance products. 


Central location near Southwest ports Experienced engineering staff 
Ample supply of skilled labor Trained inspection department 


Modern manufacturing facilities Strong financial position 


THE J. B. BEAIRPD COMPANY, INC. SHREVEPORT, LOUISIANA 


BEAIRD || = 


FABRICATIN TEEL WAREHOUSE 
MACHINES nies eo CAST STEEL ANHYOROUS AMMONIA PRESSURE 
COMPRESSOR PLANTS GS EQUIPMENT BULK STORAGE 
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Ever see a helicopter 
grit its teeth? 


When this hel 
giant blade s; 
two-inch Ly 
machined t 
of 1/10,000 


carry the load! 





LYCOMING 
PRESENTS 


For a more complete story 
on Lycoming write— 
on company letterhead 
for the booklet 
“Let's Look at Lycoming 


Look TO 


There's a new “beat” 
in this eagle's heart 


Ready reserve power is an 
outstanding advantage of 
this sturdy new Lycoming 
aircraft engine—the only 
400-horsepower air-cooled 
model produced today. 
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“Sinews" to give cars “go” Watch a plane's “lung” 


take a deep breath 


For any or ai! engine par 
pistons, transmis 000 pounds 
crankshafts and other f 1 ir, an engine 
essentials that can “take it needs good lunes—t 
leading auto manulacturer 
look to Lycoming that never leaks or coughs 


at any speed or altitude, 





a representative group of its 
achievements considered of 
outstanding importance by America’s 
military and industrial leaders 


Here, through the eyes of a leading American 
illustrator, Lycoming demonstrates how it is geared 
to meet the most exacting requirements of 
America’s leading industries. From basic research 
to precision and volutne production, Lycoming 
offers a versatility of skills, extensive facilities and 
well-rounded experience. Whatever your problem— 
look to Lycoming! 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES « PRECISION AND 
VOLUME MACHINE PARTS «+ GRAY IRON CASTINGS « STEEL-PLATE FABRICATION 


lVCOMING 


FOR RESEARCH 


FOR PRECISION PRODUCTION 











Hot “jvice™ for cold jets its “song” fills the oir 


This light, compact, For dependable air-cooled 
portable Lycoming generator 
provides dependable 
all-weather starting power 
for jets—from 135° above 

to 65° below F.! 


range, many of the 
nation’s leading aircraft 
manufacturers look to 
Lycoming! 





Lycoming fue nyection body 


engines in a wide horsepoweg 


AMERICA’S 
LEADERS 


LOOK TO 


LYCOMING 


AIR MATERIEL 
COMMAND 


BEECH AIRCRAFT 
CORPORATION 


BELL AIRCRAFT 
CORPORATION 

BENDIX AVIATION 
CORPORATION 

CESSNA AIRCRAFT 
COMPANY 
CHEVROLET-AVIATION 
ENGINE DIVISION 
DETROIT TRANSMISSION, 
DIVISION OI 

GENERAL MOTORS 
DOMAN HELICOPTER 
COMPANY 

FORD MOTOR 

COMPANY 

GENERAL ELECTRIC 
COMPANY 
INTERNATIONAL BUSINESS 
MACHINES CORPORATION 
NAVY BUREAt 

OF AERONAUTICS 

OTIS ELEVATOR 
COMPANY 

PHILCO CORPORATION 


PIPER AIRCRAFT 
CORPORATION 

PRATT & WHITNEY 
AIRCRAFT 

RYAN AERONAUTICAL 
COMPANY 

SYLVANIA ELECTRIC 
PRODUCTS, IN¢ 
WESTINGHOUSE 
ELECTRIC CORPORATION 


WRIGHT AERONAUTICAL 
DIVISION 


ILLUSTRATIONS 
BY ARTZYBASHEFF 





Are you all tied up in 
lefense contracts? 


Pressed Steel Car Company can accept subcon- 
tracts for the production of aircraft ground servicing 
equipment; aircraft and engine component parts; com- 
munication equipment; ordnance equipment; structures 
and component parts; cellular laminated wood products 

. and a wide variety of defense items. 

in all, Pressed Steel Car Company has 7 manufac- 
turing divisions and subsidiaries located in Chicago, 
Buffalo, and Mt. Vernon, Ill. Behind them is over a half 
century of experience in the manufacture of light and 
heavy industrial equipment. 

Interested ? 

Contact the Contract Sales Department of Pressed 
Steel Car Company now. 


PSC 


PRESSED STEEL CAR COMPANY, INC. 


Contract Sales Department 


179 N. Michigan Avenue e¢ Chicago, Illinois 
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§ Side Way -XOURE ON 


THE ROAD TO BETTER 
POWER BRAKING! 


There's no need to be puzzled about the question of efficient 
powe. braking for ony commercial vehicle. Where the 
preference is for a hydraulic system, Hydrovac, with over 
two and a half million installations, has proven itself the 
undisputed leader in its field. And for vehicles where air 
actuated brakes are the choice, the new Bendix Air-Pak 
gir-hydraulic power braking unit is foremost in its field. 


Air-Pak, similar in design and principle to the Hydrovac, 
changes air pressure into hydraulic pressure by means of 
two direct connected pistons, thus combining all the well 
proven advantages of hydraulic brake action with an air 
brake system. 


Products of twenty-five years of practical braking experi- 
ence, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And in 
both the vacuum and the air actuated units, brakes can be 
applied instantly by foot power alone—a safety factor of 
tremendous importance. Remember, regardless of size of 
vehicle or whether your preference is for vacuum or air 
actuated brakes, for the industry's finest power braking 
systems—specify Bendix* Hydrovac* or Bendix Air-Pak. 
‘REG. U.S. PAT. OFF, 








pouer broke oat Ben div 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Products 
BENDIX: crocs SOUTH BEND ai D AY L044 











Lx * * * ~* J for domestic or export shipment... 





Lx * * * * J for light or heavy products... 





Lx * * * J for large or small objects... 





there’s a General engineered shipping 
container to meet 


military packing needs! 


Pictured here is a General 
Wirebound box for the export 
shipment of 50-caliber 
ammunition. It combines strength 
and light weight. It is one of 
many types made by General 
—to meet military needs. 
Remember General when 

you havea military packaging 
problem. Container experts 
will be glad to design a 
package for your product, 

or help you with various 
specifications. 


— 


: T 
\& 
Write for your FREE Copy of —_ 
“The General Box.” It shows how | 
to cut packing and shipping costs. AY a *" 


== 
——— 

L— 
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DISTRICT OFFICES AND PLANTS: Cincinnati, Denville, N. J., Detroit, . 0 X C 0 M PA N Y 
East St. Lovis, Kansas City, Lovisville, Milwaukee, Sheboygon 
. N 1 : 

Winchendon, General Box Company of Mississippi, Meridian, Miss., ae ones 


Goan tal Box Compeny, Inc., Houston, Dallas sx oe * . xs 1865 Miner Street, Des Plaines, Ill. 


Genero! Genero! Genero! Generel Genera! Generalift 
Wirebound Nailed Corrugoted c pe J All-Bound on 
Crote Box Box 7 ah at box * ng 
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First Things Firs 


Today, as in previous emergencies, Blaw-Knox is 


concerned first and foremost with Defense 


requirements. Producing on schedule the urgently 


needed material and equipment for our Armed 
BASIC PRODUCTS Forces calls for the same conscientious effort by 
FOR INDUSTRY Blaw-Knox personnel which was recognized by 
. at « | > > ee ,? 29 > ' « - 
died en ahtnk A itesnieied wae the award of seven “E’s” during World War II. 
ROLLING MILLS & AUXILIARY MACHINERY 
OPEN STEEL FLOORING 
PREFABRICATED PIPING SYSTEMS 
OPEN HEARTH FURNACE EQUIPMENT - 
comm om BLAW-KNOX 
CHEMICAL& FOOD PROCESSING EQUIPMENT 4 
CONCRETE & ASPHALT ROAD PAVING COMPANY* 
MACHINERY . —s 


ees ene Scene A Pacemaker for American Initiative 
RADIO, TELEVISION & TRANSMISSION 
TOWERS 

a oe Cae 2127 FARMERS BANK BUILDING 
HEAT & CORROSION RESISTING ALLOY PITTSBURGH 22. PA. , 
CASTINGS 


STEEL FORMS FOR CONCRETE CONSTRUCTION 
CONTRACTORS EQUIPMENT 
CLAMSHELL BUCKETS 


and Ingenuity 


OPERATING AND SALES DIVISIONS—BLAW-KNOX © BLAW-KNOX SPRINKLER” « 
RECENT CATALOGS AND BULLETINS detoil- BUFLOVAK EQUIPMENT e BUFLOVAK MIDWEST CO. e CHEMICAL PLANTS* « THE 
ing practically all Blaw-Knox products ore FOOTE COMPANY, INC.** e LEWIS FOUNDRY & MACHINE ¢ NATIONAL ALLOY STEEL © 
available, and any literature you request will PITTSBURGH ROLLS ¢ POWER PIPING® e UNION STEEL CASTINGS 


be forwarded by return mail. 
*Operctes as a division of Blaw-Knox Construction Co. **Subsidiory of Blaw-Knox Co 


® AWARDED SEVEN "E's" DURING WORLD WAR Ii 








One DEMPSTER-DUMPSTER Serves Scores 
of Containers jl - . All Designs. . . All Sizes. . 


Handling Materials of Almost Every 
Description at the Lowest Possible Cost! 








One Dempster-Dumpster mounted on one of your trucks serves 
any required number of big detachable Dempster-Dumpster Con 
tainers spotted at convenient materials accumulation points inside 
and outside your buildings. The capacity of these containers range 
up to four times greater than the average dump truck body. They 
are built in a wide variety of designs best suited to the materials 
handled—be they solid. liquid or dust . . . trash or rubbish .. . 
bulky light or heavy. The truck-mounted Dempster-Dumpster, 
with only one man, the driver. picks up one pre-loaded container 
after another, hauls it to destination where materials are dumped ot 
load set down intact. The Dempster-Dumpster may handle raw 
materials on one il, liquids on another, trash and rubbish on 
another. et: It's having one truck with 15, 25, 65 or 100 
different bodies 


This is the Dempster-Dumpster System—the modern method of 
bulk materials handlin It is saving thousands of dollars annually 


for hundreds of plants in every type of industry because it: 


Eliminates 3 to 5 conventional trucks and crews—reducing cost 
of truck equipment and operation accordingly. . . Eliminates stand 
ing idle time of trucks and crews. . . Eliminates re-handling of ma 


terials. . . Increases efliciency, sanitation and good house keeping. 


The Dempster-Dumpster System is, without question the most 


eflicient method of materials handling by truck ever devised! More WHEN A CONTAINER is full, the 
ellicient and lower cost materials handling in your plant may be Dempster-Dumpster picks it up, hauls 

: + to destination and dumps th 
materials or sets the load down in 
together Write us n lhe ¢ sfer umpster System is manu tact. These three simple operation 


factured exclusivel mpste srother n shown above, are hydra 


sil ply a matter of getting the min it you ineers and ours 


y co 


2 
trolled by driver in truck cab 


DEMPSTER BROTHERS, 9112 Shea Bldg., Knoxville 17, Tennessee 
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it’s a matter of 


PRECISION! 


The lift, the power, the drive . . . yes, the air-borne heart ... 

of the YH-21 Piasecki “work-Horse” Helicopter are delivered by the 
three transmissions shown here . . . the forward, mid and aft. 

For this kind of component fabrication, the best single manufac- 


turing asset is the precision for which Steel Products is famous! 





For over a decade 
our entire organization and facilities 
have been devoted exclusively to 


the design and production of 


FLARE AND SIGNAL MUNITIONS 


PHOTOFLASH MUNITIONS 


| DETONATOR AND BURSTER COMPONENTS 
| FOR AMMUNITION 


xx 


SHELL AND FUZE LOADING 
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RIGHT AT YOUR 


[a 


v=: DOORSTEP 


—f_ ae 


We bring the Winterization demonstration to 
you. All you do is phone us and make a date. 


On Perfection’s Mobile Demonstrator you can 
see five different types of heaters—which are the 
heart of our Winterization Systems—in actual 
operation. They include fresh air and coolant 
types ranging from 20,000 to 60,000 B.t.u. 
capacities. You can try them, pry into them, 
weigh the advantages of each . . . or modifi- 


rection 


cations . . . in connection with your problem. 


You get an experienced field engineer too, 
who can give you answers based on our 10 
years of designing and producing winteriza- 
tion systems—over 100,000 installations — for 
all sizes and types of vehicles and equipment. 
Winterization Data File on request. Perfection 
Stove Company, 7341-C Platt Avenue, 


Cleveland 4, Ohio. 





A Big Help in Metal Finishing ! 


United Chromium specializes in coatings to solve problems in 





@ electroplating @ organic finishing @ chromate treating 


Need help in working with specification finishes in the above three groups? United 
Chromium, a specialist in coatings for metals for 25 years, can guide you both in the 
choice of the right finish, and in applying it properly at lowest cost. 

Many Unichrome Coatings for Metals are widely used in ordnance finishing. They 
offer recogni::ed advantages that can often save you 
trouble or ex;ense, or keep you ahead on production. 
To illustrate: 





HOW CHROMAIE TREATING COSTS WERE REDUCED 


A large automotive supplier is producing a corrosion-inhibiting 
finish on zine die castings with more ease and less expense since 
switching from a “home made” chromate solution to a Unichrome 
Dip. This move reduced costs of materials alone by nearly a third. 
And there's less trouble getting as good or better corrosion re- 
sistance than before 

The black, olive drab, clear, and yellow finishes produced in 
Unichrome Dips can meet specifications on chromate treating. 


CLEAR COATINGS THAT PASS TESTS 


For years, United Chromium has specialized in developing clear synthetic coatings 
in order to fill the need for clear finishes that offer unusual protection to smooth 
or bright metals. Today, you can also count on quality Unichrome Clear Coatings 
for defense applications. One in particular is Unichrome Synthetic Varnish B-175C. 
Arsenal-tested, this phenolic coating conforms completely to requirements for 
brass shell and cartridge cases. It affords the needed flexibility, solids content, 
corrosion resistance, and can be applied by spray or dip. 
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REMARKABLE IMPROVEMENT 
IN CHROMIUM PLATING Hard chromium plating in 
the Unichrome S.R.H.S. Chromium Solution reduce 
plating time, control problems, finishing time, and 
costs. Here’s why: This solution plates 20 to 80 
faster than the ordinary bath. It plates with less 
“treeing’” and levels over minor surfi 

ties. A self-regulating bath, it needs I attention 
for good results. These features explain why one 


1 For help on j - specific finishi 


Ling pr 
bushings by switching to this bath ‘cag hol. e United Chr 
of 


1 1 b 

pl was able to haive production time on plated 

I P ymium 
ce nearest you? 


| GONTLISS for WW FLALS 


CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, N.Y. 


Waterbury 20, Conn. * Detroit 20, Mich. * Chicago 4, tll. + Los Angeles 13, Calif In Canada: United Chromium Limited, Toronto, Ont. 
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-.. WHEN THE GOING IS ROUGH 


Abou a million and a half yards of tough, loamy 
material had to be moved when Cecil Field's two 
new jet plane runways went in. Each of the double 
runways at the Florida field is 9.400 feet: average 
haul distances ran from 4‘ to 5 thousand feet. To 
move all that soil and sand that distance in a hurry, 
Contractors L. G. Defelice & Son of New Haven, 
7 aterpillar” DW20 Trac 


Also on job were Ds 


Conn.. turned loose ten 
tors with ten W20 Wagons. 
Tractors, No. 80 Scrapers, No. 12 Motor Graders. 


The DW20 Tractor is all--Caterpillar” built, 


with power and capacity precisely balanced. It de- 
livers a steady 225 HP at the flywheel and has good 


lugging qualities. Three-point suspension gives 
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smoother oscillation and roadability, does away 
with frame twisting, prevents overloading of any 
one tire, wheel or spindle. Pulling a loaded wagon, 
the DW20 can hit 26.6 m.p.h. 

The W20 Wagon hauls 25 heaped yards or 17 
struck. 


the driver’s seat and dumping can be accurately 


\ hydraulic ram regulates its doors from 


controlled. And its huge. open-top hopper is an easy 
target for shovel operators, 

Fred Sebastian, Project Manager at Cecil Field, 
summed up this big yellow team: “They can’t be beat 
for power, speed and efficiency. They've far ex 
ceeded our expectations.” 


CATERPILLAR, prorta, tLi1Nots 





rmouzr overs WHY not get BOTH? 


ee 
a Superior components PLUS “A Ineincering ingenuity 


Wheels are 

drop-forged 

and internally 
Effective sealing machined to 
of wheel & extremely close 
bracket keeps tolerances, 


out dust & dirt ’ aa 


Raceways are 
induction 
hardened 
High load ca- 
pacity is based 
on entire as- 
sembly — not 
just on bearing 


ckets, modern version of World 
f Link-Bele Overhead Trol 
storage conveyor, 600 feet long 
carriers, spaced 40 inches apart 


Rugged, one-piece 
bracket and clevis are Trolley can replace 


drop-forged and heat- other makes with- 
treated — fewer parts out disturbing 


to maintain. chain's operating 
position, 


Clevis pins are locked in 
bracket, cannot rotate. 
Bracket wear is mini- 
mized. Steel bod for 5-inch rockets are carried on this 1 


foot-long t trhead Trol onveyor. The carriers, 
spaced if apar ere also made by Link-Belr 


_ 2 can make your overhead trolley conveyor Link-Belt Overhead Trolley Conveyors do all 
dollars go farther by calling in Link-Belt while these jobs to release valuable manpower for 


you're still in the planning stage. Link-Belt productive work to increase output. And 


makes the finest trolley on the market today they free floor space, too 


Equally important, our specialists can draw on 


Why not have a Link-Belt engineer help you 
the world’s largest, most varied background of , ; 
; and your consultants plan peak production re- 


conveying and power transmission application = . 
; P PP sults? Write for Book 2330 for all the facts 


Bringing parts to workers and taking them 
away. Drawing raw materials from stock at LI N K: 
correct intervals. Synchronizing operations to 
eliminate bottlenecks OVERHEAD TROLLEY CONVEYORS 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40, Aclanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices in principal cities. 12,411-A 
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CHRYSLER AIR RAID 
can warn a circular area 8 miles in diameter 


s A resutt of their victory at Long Island in 1776, 

the British were able later to take New York 

and begin other successful campaigns along the 
Atlantic seaboard. 





All history is filled with military disasters to armies and 
peoples, which could have been prevented, had adequate 
warning been given of the impending attack. 
Today, a system of Chrysler Air Raid Sirens, remote- 
controlled by ingenious utilities circuits, can warn an 
entire city in a matter of seconds! Thanks to the unusual 
power characteristics of its mighty 180-horsepower 
industrial V-8 engine, each Chrysler Siren can send a 
shrill, vibrant warning four miles in every direction. 
No other siren available today can match such per- 
formance. Civil Defense ‘officials in many cities have 
discovered that the tremendous power of the Chrysler 
Siren means fewer units for complete coverage. 
Each Chrysler Siren has its own self-contained power 
plant and is designed for operation by remote control or 
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For Lack of 
Warning... 

Long Island 
Is Lost! 


JAMAICA PASS, LONG ISLAND, AUG. 27, 1776. 
—An enemy patrol surprised and captured five 
mounted American officers at this vital pass today 
Had at least one of the five escaped, a warning 
might have been given. Instead, British General 
Clinton was able to complete his encircling maneu- 
ver and, with General Heister’s regiment in front 
of the Americans and his own in the rear, success- 
fully routed our main body. 
At the time of t 


manually, should the situation require it. This means, 
too, that Chrysler Sirens can be used on moving trucks 
or boats for added safety or convenience 

Your own comparison will prove the greater economy, 
efficiency and practical advantages of a warning system 
employing Chrysler-engineered Sirens. For specifications 
and information on what protection your community 
requires, write . Siren Layout Service, Marine and Industrial 
Engine Division, Chrysler Corporation, Trenton, Michigan. 


Defense is a vital need, shared by all. Join and 
assist the Civil Defense group in your area. 


CHRYSLER 


AIR RAID SIREN 





The Finest 


ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


Sc T \ FLEX ASSURES 


LOW MAINTENANCE BECAUSE 
iT PERMITS SIMPLICITY 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof * Radio Quiet « Single Piece Inserts © Vibration-Proof « 
Light Weight ¢ High Insulation Resistance « High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 
AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
4 RY BRANCH OF 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4 California 


a ae ae a a a a a a a 2 
Specification 
Corrosion 
Preventive 
Compounds 

for Government Contractors 


Specification Number Trade Name 
MIL-C irade I Klad Kote 101 
(Supers 1g 52-C-18 Grade I) 

MIL.-C-972, Grade II Klad Kote 
(Superseding 52-C-18 Grade I1) 

MIL-C-6708, Type I ad Kote 1 
(Superseding AN-C-52b Type 1) 

MIL-C-6708, Type II Klad Kote 
(Superseding AN-C-52b Type II) 

AN-C-124a, Type I 4 1 Kote 12 
AN-C-124a, Type II Kote 22 
AXS.-673, Rev Kote 1 
AXS-1759, Grade I Kote 1} 
AXS-1759, Grade II Kote 
AAF 14156, Amend. 1 d Kote 35 
USA 2-122 ‘lad Kote 3 
USA 2-121 <1 Kote 
AN-VV-C.576b, Type I Kote 37 
AN-VV-C-576b, Type II Klad Kote 
Light died Slush or ‘ ‘ c 
(fete az >} — pu ae eee 
and Surface Active Qualities) 


122 





PACKAGING ENGINEERS! 


Newly Revised Klad Kote Reference 
Chart Now Available 


Our newly revised Klad Kote —_— ont 
the latest specification numbers anc ap 2 
cation requirements, will be -_— a 
request. This chart includes the type ¢ deseo 
government specification number, : a 
description, uses, application, removal, NM 

‘rotection requirements. It is an 


and > 
point, and | kaging engineers 


excellent reference for pac 
. ‘otes are stocked for prompt de- 

Most Klad Kotes are s k or 

are obtainable in 5 and 55 gallon 


ivery and le in = 
; : Ouotations furnished on request. 


containers 





Partial List of Specification Compounds 
Which We Can Supply 


Corrosion Preventive Compounds: Navy Dept. 52-C-17 (Int) 
Amend. I (14-C.6) Grades A, B U Army 2-84B 
U. S. Army 2-82¢ Arn 

Anti-Seize Cempounds: MII 

Aircraft Cleaning Compounds: Army Air Force AAF 201S-E - 
Navy Aero C-147 

Non-Inflammable Hydraulic Fluid: Navy BuAer MIL-F-7083 


Protective Ceating: Army Ordnance AXS-1756 - Navy Ordnance 
52-C-44 





Paint Remover: Navy BuAer 52-R-15, Amend. I 
Carbon Remeval Compound: Army Air Force AAF X20043-A. 


Write: INDUSTRIAL-AVIATION DIVISION 


R. M. HOLLINGSHEAD CORPORATION 


845 Ceoper Street, Camden 2, N. J Toronto, Ont., Canada 





i 
Worehouses i 


Dallas Son Francisco Chicago 


Kea Khe Kr Ket KKK eK 
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Guide words 
for today - 


“In order that the patriotism and 
intelligence of the country shall prevail 
in our legislation, the patriotic and 
intelligent men of the country must see 
to it that they are properly represented 
in our national councils. If they fail 

in this they will be governed by those 
who simply make a trade of politics. If 
it is well that our legislation be 
influenced by the enlightened and 
practical business sense of the people, 
our business men must see to it that 
those they trust are chosen as their 
lawmakers. If they are indifferent on the 
subject the vast interests which so 
greatly concern them and their fellow 
citizens will be left at the mercy of those 
who neither understand nor care for 
them; and | do not believe these dangers 
will be effectively averted until they 
are better understood by the people and 


more thoroughly resisted.” 


—- GROVER CLEVELA 


address before the 

Commercial Club .. . It is the clear, patriotic 

of Providence, R. I. duty of all American business to defend the 

June 27, 1891 a . ; 
system that made this nation great — and with 


the same vigor as its detractors. 


V3pgtxan § 


PRESIDENT 








¢, 


The Gray Manufacturing Company, Hartford, Connecticut 


makers of the Audograph Electronic Soundwriter 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., SPECIALISTS IN VIDEO, AUDIO, SUBAUDIO MECHANISMS 
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NEW 0-235 PLANT 





AIRCRAFT PROPULSION 
PROJECT 


Construct 


HAFER 


anus 


perry s 


SELF-ALIGNING 


eve ped by Gener Electric unde 
, rce contract 
‘ B . este and « truct f 9) ‘ 
\ | 5 Operat e. TI 
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THE WORLDS MOST TRIED 
AND TRUSTED 


AIR BRAKES. 





Over the treacherous mountain stretches of Korea . . on the 
rugged, icy avenues of the arctic . . . through the steamy, 
swampy trails of the tropics, Bendix-Westinghouse Air 
Brakes have demonstrated a matchless ability for rugged, 
reliable performance on Ordnance vehicles in service the 
world over. That's because these mighty brakes are built 


for long life dependability and powerful performance while 








requiring little maintenance under even the most grueling 





operating conditions. The Bendix- Westinghouse compressor 
for example, designed on the same reciprocating piston The Bendix-Westinghouse Com- 
principle as the standard truck engine, has proved its remark- pressor—heart of the air brake 


able durability time after time by often outlasting the life of system—performance proven over 
more miles on more installations 


the vehicle itself. Take advantage of it—when you specify 
: x then any other compressor. 


air brakes don't settle for a second choice—specify Bendix- 
W estinghouse, the world’s most tried and trusted air brakes. 
es, ua pat orf 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY «+ ELYRIA, 
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Atomic Energy 


OPERATION UNIVERSE 


Exploring the unknown through 


TRANIUM FROM 
sky-riding rockets guided by PHOSPHATE 


st cor 


“electronic brains” . intricate veniees cu 
instrument assemblies which set, 
control and record the course of 
the missile. Ultimate performance 
from electrons to space traveling warheads 
is obtained through mass produced 
and precision made magnetic 


alloy components. 


\ : Ay : ‘ 
SLAGNETIC 
’ LETALS 
(>0OMPANY 
Soft Iron Hjmass eroouceo 


and Alloy Cores 


and Shields PRECISION MADE 


21st & Hayes Avenue 


Camden 1, N. J. 


AEC OFFICE ESTABLISHED 


n Francisco Operations 


OFFICIAL U.S. NAVY PHOTO 
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a metal ball 
PROBLEM? 


WE MIG 


BUT Y E 4 MEANS 


IT WAS WELL WORTH THE TIME 
YOU TOOK TO ASK ABOUT... 


let STROM 
Work It Out For You 
ANB 

Whether it is a pre- 

cision ball bearing 

or one of the other 

many ball applications in in- 

dustry, your problem will not be 

entirely new. Strom has been in 

on many ball problems and 

knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made 


Strom] 


STEEL BALL CO. 


“ 
1850 Se. S4th Ave., Cicore 50, tll. 
Largest Independent and Exclusive 
Metal Ball Manufacturer 
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The manufacturing skill and engineer- 
ing experience gained by O & S in 
producing original automotive parts 
for the past 38 years is well worth 
your investigation. 


If your problem involves a movement 
in a mechanical part or a combina- 
tion of parts requiring trouble free, 
service free bearings or bushings, 
send us the details or write for 
Bulletin 251. 


Ge O«xS BEARING CO. 


DETROIT 7, MICHIGAN 


303 SOUTH LIVERNOIS - 





\tomic Energy 


| 
ind development 
cry 


3 POCLONIUM NOW AVAILABLE 


.eactor-produced radioactive polonimun 


lat Oak Ridg 


AC or DC 


made by 


Boon 


for 


Armor Welding 


the BEST 

for any weld... 
on all types 

of stainless steel 


@ The great strength of stainless steel— 
used widely in all manufacturing including military \ 
work—is limited by the quality of welds which 


Retain Strength 


seal the joints. So you must choose electrodes 
with care to retain full strength 


Page offers you a full line of stainless steel armor 
welding electrodes, AC or DC, made to present 
Ordnance specifications. Arc is stable under 

all conditions. The metal flows smoothly. Slag is 
clean and easily removed. The coating resists 
cracking down to very short stubs. Available 

in 10-lb. lined, hermetically sealed, reclosable cans. 


Be Sure... Speedfy 
PAGE STAINLESS STEEL 
ELECTRODES PAGE 
Welding 
PAGE STEEL AND WIRE DIVISION El de 
AMERICAN CHAIN & TABLE ectrodes 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit. 
Los Angeles, New York, Philadelphia, Portland 
San Francisco, Bridgeport, Conn 
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ONCE 
AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 


In World War II Burgess-Norton played a major 
part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been’constantly redesigning these track parts 
to keep pace with the many improvements 

and design changes in America’s tanks. Today 
we are again in production of new, improved 
tank links and blocks to meet the 

expanded requirements of the 

new tank program. 





MFG. CO. ceneva 


ESTABLISHED IN 


LLIN Ors 


1903 


for best marking results use 


) | Lit’ 


/vp METHODS 


g// maaan MACHINES 
MARKEM TYPE 
MARKEM INKS 


FOR MARKING PRODUCTS, PARTS, 
PACKAGES, TAPES, TAGS, LABELS 
Markem Methods are engineered to 


The 


proper combination of a Markem mark 


solve specific marking problems. 


ing machine, Markem type and Markem 
ink is matched to the individual require 

ments. Not only are the properties of the 
surface itself considered, but also loca 
conditions of temperature and humidity 
together with your own handling tech 
niques during production, storage and 
packaging. That is why 
that the Markem Method be followed 


t isso important 
completely 


When you have a marking problem, ask 
Markem about it. Send a sample of the 
of your 


rked 


item to be marked and details 
needs. Markem engineers have w 
out practical solutions for many rm 


Mark M 


anu 


PRESSURE 
SENSITIVE 
TAPE 


/ 
/ wooo 


a 
[EZ ~) 
o))/ 


) AY paced,» 


vA PAINTED 
( SURFACES 





$448 
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America’s Munitions, 1953 


Our Guns-and-Butter Program Means New Responsibilities 


OBERT A. LOVETT, 


of Defense, recently issued a new 


Secretary 


Munitions Board charter which greatly 


strengthens the authority of the Board 


Chairman and more clearly defines the 


authority and duties of the Board and 


its staff. 


Power of Decision 

The charter takes the place of a simi 
lar directive issued in 1949 and amended 
the following year. Under the new 
charter, the Board Chairman, John D. 
Small, will have the power of decision 
within the 
Under 


the Chairman decided 


upon all matters falling 


jurisdiction of the Board. the 


previous ¢ harte I, 


only when Board members were di 


vided in their views. 
The 
of Board jurisdiction. It emphasizes the 


Board s primary functions in the helds 


new charter broadens the area 


of production, procurement, distribu 
tion, real property, and construction 
It also directs that the Board, within 


1 shall make 


| ' 
broad hields, policy 
actions necessary 


these 


shall take all 


and to 
see to it that there is compliance with 
such policies. 

The 


Board ts 


Munitions 


ser 


the 
adi 


Secretary olf 


Chairman of 


the and as 


' ’ ] 
principal 


to the Defense in 


sistant 


gement and _ industrial 


mana 
The 


to 


supply 


matters Chairman is further au 


thorized 
1. Take action on any matters which, 


because of the exigencies of time, do 


not permit formal Board action. 


2. Pertorm all detailed actions ne 


SUPERSONIC FLIGHT re 
Douglas 


designed and built Navy Skyrocket 





search is the object of the 


} i) , , ~ 
airplane It ts powered by dual rocket 


and jet ¢ ngines 
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John Davis Small, Chairman 
of the Munitions Board, whose 
photograph appears on the front 
cover of this issue, has had wide 
experience both in business and 
government. 

During World War II he was 
on active duty with the Navy, 
serving as deputy director of the 
Army-Navy Munitions Board 
and as executive officer of the 
War Production Board. Prior to 
his present appointment he was 
vice-president and executive as- 
sistant to the president of the 
Emerson Radio and Phonograph 
Corporation 

Mr. Small was born in Texas 
in 1893 and was graduated from 
the U. S. Naval Academy in 
1915. During World War I he 
served aboard a destroyer op- 
erating with the Atlantic Fleet 
In the following decade he 
served aboard several destroy- 
ers, qualified as a submarine offi- 
cer, and obtained his naval- 
aviator rating 

From 1926 to 1941 Mr. Small 
was associated with private in- 
dustry. Called to active duty 
with the Navy in 1942, he was 
appointed deputy director of the 
Army-Navy Munitions Board, 
headed the Navy Material and 
Products Control Division, and 
then became landing-craft co- 
ordinator with the first Allied 
troops to land on the Normandy 
beaches on D-Day 

In 1944 he became executive 
officer of the War Production 
Board and awarded the 
Legion of Merit for outstanding 
services in the reorganization of 
the Navy's production program 
and in the development of the 
Controlled Materials Plan 

Mr. Small was appointed 
Chairman of the Munitions 
Board by the President on No- 
vember 10, 1950 


was 








essary 


3. 


been or may be 


him 


to disch irge the 


Pertorm all duties ha 


whi h 
assigned specit al 
Secretary 


individually by the 


T 
De‘ense. 


to 


Board's duties 


4. Perform any ot his duties through 


or 


ofhicials of the 


nate 


5- 


porary 


with 


uid of such 


Board 


the 


Establish such continuing or 


commiuttees or 


councils, 


members ¢ 


as he may desig 


T 


cies as may be necessary t 


1 
studies, assemble information, make 


recommendations, and otherwise assist 


in the carrying out of the responsibili 


ties of the Board under his authority, 


direction, and control. 
6. Issue directives in the name of the 


Board or in the name of the Secretary 


of Defense as may be appropriate 
ind pro 


grams for presentation to the Board 


7 Prepare policic Ss, plans, 


repre 
De 


rm 


8. Represent or arrange for 


sentation of the Department ol 


fense before and with other gx 


mental departme nts und agencies on all 
which the Board or the 


matters for 


Chairman has responsibilities 
9. Make app 
the 


ropriate§ rm 


tions t Secretary ol 
improvement in supply 


ind industrial matters 


Composition of Board 


In addition to the civilia 


uppointed by the President 


tions Board is composed of 


or Assistant Secretary tro 
military departments. 
It as subject to the au 


rection of the Secretary 


functions in consonance 


logistic guidance pre 


ind 
Joint Chiefs of Stafl 


Under the new charter the Munitions 


fJoard has great responsibilities anc 


broad powers. Mr. Small is exception 


ally well qualified t 


to increase efhciency 


the defense services. 


His early service with the Navy, both 


afloat and aloft, gave him the fighting 


man’s viewpoint on the need for the 


best combat equipment, enough and 


World War Il 


rave him further insight into the logis 


on 


time, and his service 


tical problems of national defense 








N August of last year, Bill Bridge 
| man, Douglas Aircrait Company's 
test pilot, made two historic flights in 
the [D-558-III Skyrocket airplane de 

d and built by his company. On 

flew higher than man 

ight days later, 

id ever trav 

is 79,494 feet. 
viles an hour 


ce the speed 


Figures Confirmed 


Both figures were contirmed by the 


Navy this summer, the speed mark be 


ing announced by Secretary of the 


ily 5th at Los 


is, the spectacu 
plishments of the high 
plane program which 
tes has been vigorously 


pushing since the vears of World War Scale model Douglas Skyrocket ready for stability tests at Langley Aéro- 
nautical Laboratory of the National Advisory Committee for Aéronautics 


Il to keep our Nation out front in the 





inexorable race tor air supremacy. Co 


operating in this continuing 


program 


have been the Air Force, the Navy, the 


mown anivesvn Fling Laboratories 


visory Committee or \eronautics 


(NACA)—the Nation's aéronautical 


shlichenes Special High-Speed Test Planes 
—— Compile Vital Aéronautical Data 


7 
Miulons 
paying off, 
lomorrow’s airplanes, the Walter T. Bonney 
ng readied for the flight Issistant to the Executive Secretary 
{ Vational Idvisory Committee for 1 éronautic 
dratting boards 
w acrodynami 
the program, ] ul re ition Was in the ! waking I I ark, using 
compara n t ny and England long-known t ‘ hors we power plants 


out that new heor f jet propulsion 


Skyrocket and Skystreak 
the high-speed 
the begin 
ise of each 
es, would 
s presently Many Busy Minds 
Aru NACA’s I 
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A technician, above, mans the ground radar mechanism 
used to track the research airplanes during test flights 


The Convair XF-92, above, is prepared for tests in the 40x 
Ames Aéronautical Laboratory, Calif 
plane sponsores 


80-foot wind tunnel at 





us 


this seri 


non 
The 1 


were 


tended t& 

These warnin | 

t mtrol charac ‘ But 
I ,a designing and 
World War 


stan 
wt oO 


the 
NACA iboratories Ww 


res 


the 


the 


ket): the 


Nort! ro 
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and the Skyrocket, was to broaden the 
scope of the program to include flight 
investigation of swept-wing airplanes. 
In the United States, theoretical work 
had been done which led to the concept 
that compressibility troubles could be 
delayed or minimized by use of sharply 


Atter V-I 


learned that eve 


swept wings Day, it was 


lier the Germans 


1 ear 


had explored the advantages to be ob 


tained trom the use of wing sweep. 


Two Designs Adopted 


It was in the summer of 1945, during 


l 


mock-up board conferences at the El 


Segundo Division of Douglas, that the 


decision was made to go ahead with 


two designs. The original D-558, the 
Skystreak, was to have straight wings 
a General Electric TG 


and 180 engine. 


It was not designed for tactical use but 


as a research tool. It was to be used 
principally tor aérodynamic explora 
tion ! the lowe transsoni range 
(speeds between 75 to o& per cent « 





the speed ot sound ). 

Creneral agreen t on the Skystreak 
desig i the Navy, Douglas, and 
the was reached in December 
1944 igre¢ 
came 1945 
construction was 


pleted twenty-t 


months later 
When 1 Sec vd 
<=8§ (Sky t \ 





swe 
ind that, in addition to a 
J]-24 turbojet engine, it 
should be equipped vith a Reactio 
Motors rocket « vin or rdditic 1 
thrust. Because so little wa wn the 





about wing sweep except that lift 


be reduced, the degree was finally cut 


finally to 35 





By the summer of 1947 the brilliant 
red Skystreak had been test-flown by 
Gene May of Douglas, and the results 
were so successful that during low-level 


Hights over Rodgers Dry Lake in the 


Mohave Desert (formerly known as 
Muroc, now the site of Edwards Air 
Force Base) a new speed record of 


650.6 m.p.h. was established. 
Three 


one was destroyed on take-off in May 


of the Skystreaks were built 


18 due 


O4 to mechanical failure. One of 


I 
the two remaining airplanes, despite 
the fact that its top speed is definitely 
is still being flown by NACA 
| 


puots and 


subsonic, 


producing useful informa 
tion in the lower transsonic range 
the Skyrocket is 
Phase I D-558. Magne 


has been used for more <« 


Structurally, quit 


similar to the 
a 
sium alloy 


the fuselage skin, while 75 S aluminum 


alloy is largely used for the wing and 


* ] ; 

tail surfaces. Leading-edge automat 
slots and wing fences are provided to 
overcome some disadvantages of the 


subsonic-airfoil swe] 


Heavy Instrument Load 


sister 


Ihe Skyrocket, like its earlier 


was designed to take off, fly, and land 

er its Ow! power. Similarly, it Was 
to carry § pounds of instrumentation 
provided by the NACA. 


lanned for flight researcl 


it altitudes only moderately higher 
than the Skystreak, it was expected 
that the Phase II Skyrocket would be 
used mostly in a speed range from 85 


per cent of to, sav 1.15 times the speed 


But it became apparent that if 


the d iti of the rocket engine could 
t ed the flight investigatior 
r 1 De rojyected to higher speeds ind 
] j 
ultit S 
In re ving the Skyrocket for higher 


















Above, NACA's team of research aircraft lines up at Moffett Field, Calif 
Left to 5 


D-558-I1, D-5 





right 





X-5, X-1, X-4, and, XF-92-A 


rear, 








speed research, the jet engine was re 


moved and larger liquid-oxygen and 
alcohol fuel tanks installed. The air 
launch system, which Bell had pio 


neered, was adopted. Using a Boeing 
Supertortress as a mother ship, the re 
search airplane was carried to altitudes 
of 25,000 feet or higher before release. 
From the standpoint of safety, and also 
fuel economy, it was a sound decision. 


Pilot of the airplane during the 


flights higher and faster than man had 





= ever gone was Bill 
iy * Bridgeman, who was 


a member of the fabu 


lous Miller’s Reluctant 
his 


Raiders during 





Navy days. Highly re 
garded for his competence, Bridgeman 
stirred up some excitement late last year 

I to the Skyrocket as 


when he referred 


in obsolete aircraft, and then went on 


to tell about some of the control trou 
s he had had as his airplane hurtled 


tk rough the skies at speeds approach 


ing twice that of sound. He mentioned 
iolent rolls with the wings dipping as 
ch as 75 degrees on a side at a rate 
ot 86 degrees a second. 
Later, the phenomenon he described 


was described in the press as 


“super 
sonic yaw” and termed a “new peril 
=a ; 
Bridgeman’s 


Skyrocket 


of the sky.” But, actually, 


omments about the 


worrisome 


all, the airplane was designed at 


shouldn't be too startling or 
After 
when high subsonic flight was 
had 
The 


conventional 


i that any attained or knew 


rch 


one 


1 about. airtoil sections 


were subsonic, with 


rounded edges and contours. If the 


Skyrocket showed unpleasant wallow 


characteristics as it flew, gather 


1crodynami 


ing 


information that 


would be most helpful in the design of 
tomorrow's fighters, so what! No one 
had ever expected the Skyrocket to be 


i fighter, at least not very seriously. 


Instrumentation 





Instrumentation, might 


key to 


ust in the sky 


one 


the flights 


ll produce 


whether 





Wi 


information that is really useful—in 


strumentation, carefully developed after 


years of effort, the result of repeated 


failures and new attempts; instrumen 


tation, the mass of it from the instru 
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ment shops at the Langley Labora 
tory; telemetering equipment, pressure 
measuring devices, load-recording ma 
chines, and all the rest. 
Reduction of Data 

And then, of course, comes reduction 
of the raw data-gained from flight. 
Computers to make the calculations; 
aérodynamicists to ponder the figures 
and determine what they mean. Behind 
all the activity at Edwards Air Force 


Base, the NACA 


tight organization ol competent spe 


where maintains a 


cialists now numbering nearly 200, be 
hind the planning around the long 


conterence tables, even behind the de 


sign and manufacture of the research 


airplanes themselves are the patient 


men whose responsibility it is to fit 


the full-scale flight work into the larger 


research pattern, to see to it that the 


investigations in the laboratories and 


the investigations in the skies comple 


ment rather than compete with one 
another. 

Paradoxically, although the original 
concept of the high-speed, full-scale 
research airplane program was to ob- 
tain information about aérodynamic be 
havior in the transsonic region because 
such data could not be produced in ex 
facilities, the same 


isting laboratory 


laboratory facilities were extensively 
used to point the way and to suggest 
probable answers to problems arising 
during design of the research airplanes 
all NACA’s laboratories 
Mot 


and Lewis in Cleve 


themselves. At 


Langley in Virginia, Ames at 


fett Field, Calif., 
work 


intensively pur 


land tk 1s was | 


sued 


Research Still Needed 


Seven years ago, transsonic research 


in wind tunnels was impossible because 


of “choking.” That was an impelling 


reason, all by itself, for the high-speed 


research-airplane program. For the past 


year or longer there have been trans 


sonic wind tunnels with what the engl 


neers call “ventilated throats.” But does 


this mean there will be no need for 


further full-scale, high-speed research? 
Not at all, 
In the 


the engineers say. 


laboratories, conditions can 


be isolated and studied with a preci 


sion which is extremely valuable. But 
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only in flight itself can the problems 


be studied as a whole. Not only that, 


but problems related to loads, dynamics, 
and operation can best be attacked by 
flight tests with full-scale airplanes. 

So, in the last analysis, the high-speed 
airplane represents another of the sharp 


tools which the researcher needs in 


carving out the building blocks of new 
information so essential to the design 
of tomorrow's aircraft. Although most 


of the benefits from the program still 


must remain classified, the following 


gains may be cited 


Difficulties Defined 


1. Stability difficulties enc« ! 


untered as 


an airplane passes through the trans 


sonic speed range have been thoroughly 


defined. In essence, what has been 


learned, the information gained in 


flight, has confirmed “trend data” pro 


duced in the laboratories. From this 


work has come gratifying progress to 
ward development of ways to eliminate 


or minimize the stability difhculties 


encountered 


2. Prime information concerning full 


j 


scale aérodynamic loads so necessary tor 


the precise design of structures for 


high-speed airplanes has been forth 


Prior to availawility of this 


designers 


coming. 
forced t 
] 


information, were 


gamble on the basis of in omple te data 


Either they could beef up a structure 


to the point where performance sul 


fered, so as to avoid possible failures, 
or they could shave margins of satety. 


3. A goodly number of pilots have 


been trained in the business of going 


through the “sonic barrier.” They have 


learned there is no special trick, no 


special danger. Their experience makes 


relatively easy the training of tomor 


row's service pilots to do the same 


thing in military airplanes on tactical 


missions. Stated another way, the re 


peated supersonic flights of the D-558 


Drawing, above, shows NACA research instrumentation in the D-558-I Skystreak 


have eliminated the 


Il and the X-1 
psychological block which existed in 
the minds of most pilots—the fear that 


supersonic flight was extremely difh 


cult, requiring the talents of a super 


man. 


From qualitative and quantitative 


study of how the research airplanes be 


have in maneuvers, the first real, basic 


information about how well the super 


sonic airplane will serve as a gun plat 
has been obtained 


engine field, work on the 


tlorm 

5. In the 
design of supersonic inlets is being 
accelerated as a result of the 


fuel 


program, 


and the matter of consumption at 


supersonic speed is aluated. 


From this work the pri being 


j f 


understood of future 


riage of high-class good 


gers, at 1s 


dications are 


SUPersOnNn ic spec 
that the | 
good for such developments requiring 


only further research 








Freedom of Action in War 


Military Flexibility Is Necessary for Final Victory 


$ 


by 
Rear Adm. Edward A. Mitchell 


Navy, Retire 


8 


“Flexibility which gives 
freedom of action, and 
freedom of action which prop t iny level, 
gives flexibility, don’t just » neaail le ae ae Se 
stumble into the military 

tool kit. They are placed 
there only by properly di- 

rected effort.” ict ur total mulitar effort mus 1 | titable to create the effect he 


finally accomplish. is that the effect he desires 


Need Suitable Tool 
War i | busi 


nter who must select the 


basic task ] . t just as essential 


All our military action is to place or cres > suitable to accomplish his 
to maintain our politi owl assigned task. 
in con But “suitable” means suitable at the 
uation so ime and place of action, in the ci 
They occur au ! y humal it may in imstances of availability, capabi ity, 
decisions 1 le ul ve rank rt I “political ri ; . eography, and relative position with 
adversaries. is tree 10on inlilircres. a h——_—_—_— resp to both adversaries. 
make such hi decisio eff ve] ial tor st be followed up if Perhaps the most widely know 
that | luces th vari il I \ in tory is to follow 1 of creating scarcity among tl 
hicl pressures on enem) nem n war is that of naval block 
ity which we mu d 1d trade wartare. Less well 
y are two: (1) the pr 1 is the fact that so-called 
stance wl ) n war. re of scarcity through destruction tr nc” bombing is but 
ipture rt 1! Ppl n of the power 
to exist and his ccomplish the agel 
resist, Wherever and i { ability 
1 order hatever m th n be found 
policies of cked 1 1e pressure of 


other hu iwh the appa 1opelessness of Blockade Effect 


pa deci if Ch tu I 1s 101 mmaterial whether el 


| 
icquiresce in mm ‘ 1 mulitary resources 


» 1 
ikes to en imuinat torpedo, mine, 





il objec Admiral Mitchell was graduated bor . or sabotage, or whether 


700d or from the U.S. Naval Academy s behind the lines of cau 
> in 1917. He served on the staff 
view. of the Naval War College, and 1 . It is all blockade effect 
during World War II was opera- 
tions officer and senior planner 
| roduce for the amphibious invasions of be unity of blockade effort 
French Morocco and Sicily. He Without the flexibility 
was assistant chief of staff for 

plans under Admiral Kirk at the tor rey 1 for both strategic 
invasion of Normandy, and com- 
manded the cruiser Satr LAkt 
e situa Crry at Iwo Jima and Okinawa tion to conduct an offensive. In 
Admiral Mitchell was also a 
member of the Inter-American 
to take Defense Board lefensive in reality. The defe 


aggres it otherwise is to deny that 


acts there blockade there is no treedon 


though hitting back, one 1s on 


sonable 


at times 1n 
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tain places, does not win wars. It may 


not even stave off deteat 


\ npt 


power compartment has given freedom 


libious capability in the sea 


ot action to deploy land and a 
the 


cisive contact with enemy 


ir power 


across seas into strategic are ol 


as 


de land power 


and 1 


ndustrial might. Unhampered, sea 


ver ready to use the navigable 


POWECT Is ¢ 


, | 
waters of the world to solve stalemate 


by en elopment wher ee SS 
ever the ? ss 


sea permits, 


navpyic land power 


ene! 
choose direct 


Strategic rou for land 


It 


campaigning 


1s to divert opposing 


proportion, merely by 


the uncertainty as to where it will strike 


it can strike next wherever 


next 


there are na igable waters, It is pre 


it air power where geog 
apply 
that the 


pared to plar 


raphy permits its numbers to 


such continuity of pressure 


percentage ol hits may give adequate 


result. 


Fighting Abroad 


Freedom of action is, to us, the 


privilege of doing our fighting in some 


1 


one else’s back yard. It is not without 


reason that after two world wars our 


United States has had no cities laid in 


ruins by enemy action. Geography 


alone is not responsible, for, although 


the ocean is by nature a pathway for 


those equipped to use it, wars are not 
won by lost opportunities. 


Loss of the initiative can be disastrous 


in war. Great cost in time and effort 


and Lin 


] 


prod 


is the usual price we pay to 
uce the freedom of action of 
cumstance required to 


] 


ed strategy olf 
1s chosen line 
about 
j 


lloted 


brin ’ 
irt 

superior 
forces, DY 


must 


on 
iy absorb effort 
to squander 


main erie 


re of Wal 
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indirect effort must 


he 


line of endeavor. 


stages that n 


ich 
be expended to insure t succes 


At 


1¢ latter's being 


our ultimate times 


it is even essential to tl 


undertaken at all. Some examples of 


this indirect effort are: the effort that 


goes into gaining and denying intorma 


tion, providing | security, unprove 


ment of taulty aphical position, 


the 


rces, 


providing logistic ly and re 


sup} 


plenishment of the combat t and 


the build up « idequat nd suitable 


torce 


Because su are indirect 


in their effect way alters the fact 


that they must vive freedom of 


to pursue the selected strategy 


therefore ire. equally Str: 


For 


they 


their nature they 


the Strategy are so 


effort 


Effectual strategic plans tor major 


war naturally envision the creation of 


1 favorable military situation culated 


to enable us to impose our will on the 


appropriate enemy suthority or t sup 


plant such enemy authority in ippro 


priate control if need be 
Sound concept 1s necessary concern 


ing the stages by which the tavorable 


1 
military situation 15 


to 


] 
pli 


ice contributing 


about. If the Strategi 


executed with each ser 


its alloted share in true unity of effort 


from the start, it is necessary to equal 


ize iny unbalance n ¢ available 


peacetime forces 


Sound Demand 
Thus 


judgme nt that 


when budgeted o1 the 


comes trom 


perience the planners create a sound 


ind scheduled demand for forces which 


ire suitable to produce decisive victory 


Circumstances alter the 


circumstances 
' hol 
Flexibility 


ction, 





ind 
in this 


I he opimons 
pr 


Issertions ex- 
irticle are those 
of the writer and are to be 
construed as official or as those 
of the Navy Department or of 
the Naval if 


ssed 


not 


Service large 





It is the dh 
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t 
oO 


authority 


tv o 


Strateg 


mossibie 


Wisdom Required 
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ul treed 


ro 
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costs 


two, 


1810 


Wisdon 


ment 


suitable 


wr 


f 


capabilities and 


vd 
ana 


priate 


Most 


artificia 


may a 


1S 


the 


lessons 
future 


wl ile 


mn 


nn 


om 


v8) 
} 


three 


cs O 


ie 
oric 


techr 
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« 
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iit 


wer 
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dom 


ing 


ynatvior 


mor if 
i} tan 


pr 
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neces 


past 


ind 


nithy 


sake 
the | 


truc 


ist 


sound cone 


both 
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a vital position, such as 


geographical 
Britain, which even the mighty Ger 


man Luttwaffe tailed to conquer by 


“strategic” bombing or by an assist ot 


major proportions by the German 


submarines. 


Not in America 


The war was fought in 


Africa, Asia 
but not in America 


and freedom of aciion given 


and in the vast Pacitx 
Such was the 
flexibility 


capability to conduct ie “pro 


recent past 
Sut Dunkerque lessons 


lessons they 


the Germans, too 


never take advant: because was 


already too late reorient. 


The Wehrr la ht Ad 


the sea power compartme 


DOX, [rom which i 


Was lacking, I reedot! 
obst 


theirs to turn the 


h Cl 


make ther 
None can 
maximum 
without the 
maximum pote! 
all the require 
Poland, 


Benelux and Franc 


First 
cause the Wehr: Nor 
way, did not need to depend upon uws¢ 
was not opposed by 


of the sea and 


adequate land or air power. The vastly 


superior British Navy could not reach 


the Germans, and its blockade at that 
time was not sufficiently tight to pre 


vent the German success in Norway. As 
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“Freedom of action is, to us, the 
privilege of doing our fighting in 
some one else's back yard. It is 
not without reason that after 
two world wars our United 
States has had no cities laid in 
ruins by enemy action. Geog- 
raphy alone is not responsible, 
for, although the ocean is by 
nature a pathway for those 
equipped to use it, wars are not 
won by lost opportunities. 

Loss of the initiative can be 
disastrous in war. Great cost in 
time and effort and lives is the 
usual price we pay to produce 
the freedom of action of favor- 
able circumstance required to 
get it back.’ 











ted, land power suc 


obliged to use the sea, 


Adequate i 
Was not able 
ision of Britain. Briti 


issisted by the more spectac 


the R.A.F., 


breathing 


give a 

lity was not adequate 
because the 
There was no freedon 
rogress when require 


al objectives for whiclt 


created anew. It went 

1 power. The effect 
1 vastly 
Axis 
wthern Africa, where 
1 


layed 
1 meeting the 


air power were depen 


years later, American and 
, 1th hil 

1 power used their amphibious 
Allied 


to France. 


to put land and air 


power 11 It proved adequate 


under the concurrent circumstances of 


the Eastern Front, the uncertainty 


where Allied amphibious power would 
strike, and other lesser drains on Ger 
man strength at various other points. 

This amphibious 


power was pro 


toolbox was 


duced by our Navy and Marines atter 
many prewar years of uninhibited de 
velopment. It was sharpened by the 
invention of the Higgins boat, the 


amtrack, the LST, the combat trans 
port, and other ships and craft of lesser 
size but not importance. Amphibious 
power was multiplied, often just in 
time, by a great indus 
trial effort and a vast 
training effort as well. 
29 Was not 
to strike Japan 
with worth-while re 
sult until the Navy's amphibious power 
got them Tinian, Saipan, and, later, 
Iwo Jima. Flexibility that permits carry 
ing the atom bomb and giving fighter 


support thereto, together with a wide 


variety of approach, is not to be dis 
lightly. The possibilities of such 
bination can sery (out 
proportion) a vast enemy indus 


ind military defensive effort 


Unbalance of Power 


to war 
power 


was winn 


reasons were 
litable perhaps to keeping 
straight and conveniently 


record 


to direct transgressions against 


freedom of action that goes 


lic appreciation ofl the reality 
nissing m 
in’s tool chest. 

ce again our effort is called 
unbalance of 


redress a new 


, . 
used in major part by unila 
lization in 1945-1940. We 
e more mobilizing while waging 
The dike of friendly military 
p lling hold f ] I 
power, willing to hoid for treedom, has 


been 


grievously weakened by the 
ravages of two world wars. It no longer 
gives freedom of action to postpone our 
participation at the outset. We are be 
ginning to understand the handicap of 
empty compartments in our military 
toolbox. “For whatsoever a man soweth, 
that shall he also reap” is still sound 


counsel to be heeded by a nation. 
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New weapons, like the recently 


revealed 280-mm, gun capable of 


firing atomic shells, 


mean new 


decisions affecting our economy. 


by 
W. C. Bober 


Economist, Johns-Manville Corporation 


Decisions of Destiny 


Will Millions for Defense Mean Defense for Millions? 


HE defense program is overwhelm 

ingly important economically. But 
the American people have not yet 
learned to appraise it realistically. The 
man in the street still thinks that all 
that is required is tor Congress to vote 
so many billions of dollars, that the 
rilitary experts rapidly translate them 
into an itemized list of goods, and that 
our wizards of mass production do the 
rest. Then we all go home and attend 
to our regular business, secure in the 


conviction that we are fully armed. 


Concept Wrong 

This popular concept ol defense is 
totally wrong. It is immeasurably easier 
for Congress to vote the money than 
for the military experts to agree what 
to spend it for. Today, technological 
progress is so rapid that the tanks and 
planes and guided missiles of 1952 may 


be hopelessly obsolete a couple of 
years hence. 

The rate of obsolescence of military 
goods, in this day and age, is fantastic. 
That is why it is so dangerous to 
standardize on military end iiems and 
put them into mass production. If we 


do so we may be caught at the out 
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break ot war with a tremendous inven 


tory of obsolete equipment. 


Many Difficulties 

There is a whole set of reasons why 
it is extremely difficult for the military 
men to decide what to mass-produce 
held 


The difficulties are rooted in the 


of international politics, in spheres of 


strategy, and above all in technological 


progress. 


First of all, we 


know 


kind of a war we may have to fight. 


don’t what 
Our allies of the written treaty may not 
be allies in fact when the chips are 
really down. The major basis of our 
present strategy is retaliatory bombing 
of Russia’s centers of 
population and indus 
try from bases in 
allied 


enough to the Soviet 


countries close 


Union to make bomb 
ing very deadly and therefore, we hope 
to deter her from starting the real thing 


Sut how do we know how real our 


allies are? To put it with brutal blunt 
in military 


Nation 


is at stake—how do we know, for ex 


ness—and that is necessary 


matters where the fate of our 


ample, that a left-wing government 
will not succeed Churchill's in England 
us the use of their bases in 


The 


Bevan have hinted just that 


and deny 


the British Isles? followers of 
Aneurin 
with no excess of delicacy. 

How do we know that an independ 
ent militarized West Germany will not 
West 
Korea 


in the middle between an in 


seck to play East off against 


rather than become a _ new 
caught 
vading Russian army and a detending 


Western force? 


Neutralism in Europe 


How do we know France will fight 
any better, or even as well, as in 1940? 
Neutralism is 
Europe. We 
lions of dollars on airbases in Morocco 


Near East, but 


are in the grip of a dawnin 


rampant throughout 


are spending untold mil 


and the these countries 
y antiiorcign 


nationalism so that our use of air bases 
there may be like operating in in 
enemy-occupied country 

Therefore, if the real thing should 
come, in say five or ten year in our 


military men be sure we will have the 


air bases abroad from which to carry 


out our major strategy and hit Russia 
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at close range? If not, is it better to 


have huge intercontinental bombers 


that can take off trom the secure bases 
of our own country or Canada and re 
turn home? 


With 


first place, 


that thought in mind in the 


we de eloped the giant B 36 


intercontinental bomber. Two years ago 


it Was queen ol the air; today wsa 


prin asualty of technological prog 


ress. [he development ot the jet hghter 


plane with supersonic speed has made 


' 
a sitting duck 


lying cir 


the huge and heavy B-3¢ 


with the light fast fighters f 


cles around tt 


B-36 Lacks Speed 


Increase in flying speed has recently 


, : ; 
been dramatuzed by the flight of a 


British Canberra across the 
Adantx 
halt i day The 


speed. The 


Ocear less than 
ho such 


1] 
ions ol 


dollars we lavished on them can now 


probably be charged 1 re Cost ol 


learning the n undamental lesson 
is exceed 
dangerous and frighttully expen 
to standardiz ! n mulitary 
You 8 | mass produc 

wrong thing 


Should the big 


ental bomb 


ers therefore be permanently shelved in 


intercontit 


ller faster ones that won't 
be sitting ducks compared to 


MIG's and the 


sure to Dring out in due 


Russia's 


much faster jets she is 


time? Assum 


ing our bases abroad will really be there 


when we want them, seem 


a wiser thing 


Or should our bases be ma giant 


crait carriers independent of the 
vagaries of international power politics 


that could deny us land bases abroad 


that can approach within a few hun- 


dred miles of an enemy country and 


hammer her with atomic missiles car 
ried by light, exceedingly fast, bombers? 


Production Delayed 


1 


All these things have to be thought 


out and settled before we can mass 
produce what it takes to fight or pre 
vent a third world war. A mere con 
gressional appropriation, of even $100 
billion for defense, doesn't settle these 
Even the cannot 


things. Pentagon 


rapidly arrive at a correct decision. The 
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international situation is subject to 
change without notice. And technologi 
ideas that 


cal progress is a matter of 


do not come at even a general's or an 
: 

admiral's order. 

search tor a cure tor 


It is like the 


cancer. No discovery would necessarily 
result even it Govern 
ment appropriated a 
billion dollars for the 
matter 


~ | 
a Ol ideas, and endless, 


aa > 
pa Or patient research. Like 


with 


search. It is a 


wise defer the right sort of 


bomber, atomic weapon, and guided 


missile does not follow automatically 


as a result of the voting of money. 


Here, too, it is a matter of ideas and 
That process is utterly 


basic; it s the Ni I 


1 
enadiess rese arcl 
requirement for 


sound rearmament. Between the appro 


priation of the money and the mass 


production ot the military end items 


broad zone of research, 


zone we cannot travel 


ned speed 


Task Complicated 


ifter Pearl Harbor 


like just 


task was basically to build 


more nd somewhat better models of 


ms Germany and Japan were 


In this conflict with 


the weap 


KNOWN to possess 


Russia we barely know what she has 
it present, and neither we nor she her 
self knows what she will come up with 


ire. We 


not existing Weapons, 


now have to pre 


even yet invented. 


is particularly difficult 


In process of develop 


military-technological 
the first order. It is not 


the first time that such a thing has 


happened in history, but whenever it 


does happen the fate of the world 


hangs on it. 





“It is not like Pearl 


Harbor when the task was basi 


just after 
cally to build more and somewhat 


better models of the u eapons 
Germany and Japan were known 
to possess We now have to 
prepare to counter, not existing 
weapons, but weapons not even 


yet invented 


When gunpowder was invented and 


cannon appeared, preponderance passe 


from the detensive to the offensive. It 
vecame easier to hit hard than to block 
effectively. As a consequence, the stone 

the feudal system crumbled 


the Middle 


modern era 


Ages passed 
was born. 
Military Revolution 


Io cite a more recent case of a 
World War | ended 


ith the detensive, based mainly on 


revolution, 


trenches and machine-gun fire, too 


powertul tor the offensive to crack 
ept at appalling cost in lives 
immunition, 

Hitler's 


But, in 1940, along came 


renerals with a military revolution up 
ves. They had developed the 

ind tactical airplane combination 

he armored panzer teams of World 
I1—that 


ide open. 


cracked the detensive 


Detense lines based on the 


World War I 


Preponderance passed trom 


experi 


were helpless 


to the offensive. It was 


ore effective to hit than to 


Europe collapsed, and the his 


of the world was changed as 


ways is when the full impact of 


technological-military revolution 


the battletield. 


World War II 


was supreme. The 


the air, when 


the offensive 


propeller-type bomber escorted by 


planes of much the same type 


death and destruction on the 


and 


Chey became punching bags and 


cities and tactories of Germany 


Jay in 


war. There was no adequate 


Quick Decision Dangerous 
we would be foolish, indeed, if 
we assumed that what happened to the 


enemy countries of 1945 will neces 


sarily happen to the cities of Russia in, 


say, 1960 or so. By then they may have 


developed a powerful defense. So may 


we, if the enemy tries to bomb our 


cities. There is now a technological 


military revolution under way in the 
air, the end of which no man can fore 
see—which is the reason why it is so 
dangerous to decide too early on what 


to mass-produce for conflict in the air. 
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Since the end of World War II, many 
things have happened that may shift 
military preponderance in the air from 
detensive. Radar 
We are 


screen clean around 


the offensive to the 


has been greatly perfected. 


throwing a radar 


the northern limits of America trom 


Alaska across the polar areas and down 


the Adantic coast. The radar scope will 


see the approach of an enemy bomber 


a great deal farther out than any hu 


man ecye can sec 


The Jet Plane 
I he 


Fast 


yer plane has been invented. 


defense planes—light jets with 


supersonic speed that can run circles 


round heavy enemy bombers will 


brit the enemy down betore he 


reaches a target 

The guided 
war, 

When an 


these 


missile, invented in the 


last has been immensely de 


veloped. enemy bomber 


proaches, missiles, with deadly 


warheads, will “home” automatically 


on the bomber, guided by radar or 


otherwise. 
All this is still very much in the re 


search stage, but it ts not impossible 


1 another five or ten years it 


exceedingly dithcult tor enemy 


bombers to reach our cities and tac 


tories in the face of radar screens, 


automatically operated and guided 


fighter planes, and missiles that home 
on the bomber unguided by human 
hands. 

But Russia is at work on exactly the 


same program. She also is throwing a 
radar screen around her densely popu 
lated and industrialized areas. She also 
is at work, day and night, researching 
ind developing jets, radar, and guided 


Misses, 


Strategy Changed? 
It the 


Russia 


final outcome is that neither 


nor the United States can very 


seriously hurt each other through air 


power then, obviously, the Strateyk 


and political of the world will 


picture 


nged fundamentally as a re 


the greatest military 


ne ol 
volutions in all history. 
All 


nto account by 


these possibilities must be taken 


military leaders 


our 


before th an convert congressional 


] 
api ns into mass-produced mili 
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“Patiently we must accept the 


cold war as a thing that may 


stretch over generations Patiently 


we must and researcn 
i“ ith 
ideas 
thing 
Only 


produce 





They innot, of 


tary end items 


forever consider and weigh and 


praise. At some stage or other 


must make basic decisions that 


efiect gigantic calculated gamble 


which must be made nevertheless 


It is these enormously important 


\merican 


We 


basic decisions that affect the 
lown to its very 


had 


economy roots 


have already two 


and, of course, more 


Decision Made 
The 

very 

Korea in June 1950. Was 

to World War III or 

aggression in a dec 

The 


former. He remembered the 


hirst basic deci 


soon after the outbreak 


man in the street guessed 


skyrocket 


ing prices and shortages of the last war. 


He rushed out and bought everything 


goods 


he could lay his hands on betore 


> 


got costlier and scarcer. By that very 


action he initiated the price inflation 


he feared. It was not only the av 


consumer and his wife who lost 
heads. We all did, 
ernment stock-pilers. 


The 


that might have blown the root off the 


including the Gov 


net result was a rise in prices 


national economy to 
gether with the great 
est) accumulation 
inventories in our his 
tory. 
But the Pentagon, 

by and large, kept its head. It gan 
this was 


World War III 


out 


that 


to be correct 


\ bask dex sion ¢« 


importance W 


to inaugurate a huge defense 


f tor the immediate proc 


an immense quantity of 


items for immediate war, as 


Harbor, 
The 


decision 


was to 


1. Greatly expand cay 


basic 

num, 
tri 
military 


in vastly 


war should actually 


2. Build a 


military 


quantity 


power 


¢ 


materials, 


¢ 


such 


ind other nonterr 


nd items coul 


I bre 
stand-by 


nd items 


is in total war 


j 
volume to 


and to train 


modern ¢ 


< 


equip the new 
industry 


ji 


Guns and Butter 


W he 
“basic d 


business 


nomic swell 
fear of mm 


rapidly. It 


of mayor 


C4 


the mit 


sion were 


nl consun 
kicked 
iumediate 


became 


immediate 


1an plant to armamen 


j 


enturely new detense 


ually be 


existing « 
not 


plus butt 


guns 


ull 


inste 


er 


It becan 


not 


country s 


around twenty 


gomny 


national 


per 


after a considerable 


research, 


military 


It became 


jority of 


tooll 


equipme 


plain 


that 


industrial pla 


t oil, chemicals 


j 
a 


reater quantity il 


Ink 


tinue to produce their r 


] 
civilian items 


The re 


shortage $s of civiliat 


those artificially 


various ite! 


Once 


down 


these 


into all 


ns 
thought 


men s 


an abrupt end to par 


sive 
rox keting 
business 


mild 


super 


inventory accum 


prices. Ir 


00M 


recession 


Second Decision 


The 
military 


end of 1 


secon 


} 
ASIA 


fore that time a 


vram | aq 


] 


veecn Worke 


wou 


umi 
ie 

that 

ed 





ind instability into made in 
something wore serene and_ stable. decisions t 
unfailing gauge of the 1 between now 


weather, entered a period of 


Prices, 


economk 

Our Trump Card 
military de course, We know what 
| } we allow 


not yet prepared 


VO basic 


ve 


ra tully realistic i 
I expendi 


lor 
program in a 
nost any time hin our power to 


flair or drag 


newer 


r ooked € il } 
r § in aown 


tht after K-Day 





Live Serenely 
VW i 


ind I 
enti 
' } ] 
ture basic decisions 


men will make that ¢ 


wredetermined citizens, 


econo! lin I x I r 5 ) 
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Could Red Resources Support a Sustained Conflict? 


‘ 


by 
William Green 


$ 


The U.S.S.R. has a high 
potential for airplane 
production, but its reali- 
zation awaits future 
technical developments 


$ 


HE world 


creasingly 


today 1s becoming 1n 


obsessed by the fear ot 
war, and for the past eighteen months 
the burning topic of discussion in mili 


tary and naval circles, technical jour 


nals, and daily newspapers has been 


the same the yawning ibyss between 


the air strengths of the Soviet Union 


and the West. 

Despite the fact that many hundreds 
of Western aviation experts had an op 
portunity to make themselves conver 
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sant with Soviet 


airplane productios 


aiihculties 


years, the 


present state of the 


custry are manito 
offense in Russia 
innocent details 
activities or ce 


Depends on Industry 
Although 1 


tion anvthing ol 

tihic nature eX 
ms 
Nevertheless a 


continues to px rcolate th 


thin trickle 


security mesh ¢ 

items which, in themsel\ 
' ' " 

tacular but, taken colle 


ilthougt 


4 picture which, 
should be taken into our vl ) i vood 
their 


his 


in recent years 


siderations. own 


ents was pro 
Wrong Conceptions by their 
Much has been written by sometimes ol the B-29 Supertortre 


Nene 


Boeing 


uninformed, and frequently ill-in the British Rolls-Royce 


formed, correspondents who have base« 


their 





conceptions of Soviet a 
purely on the numbers of airplan 


Mr. Green 


aviation 


that Russia is believed t possess well-knou 


authority 
Such estimates tend to . 
acronautical journalist 


impression of Russia's ability 


kur opean 


correspondent 
war, for the ed t ( 


a sustained air Aviation 


inadian 





Like the MIG-15, the Lavochkin fighter 
ibove, employs a considerable propor- 
tion of aluminum in its construction 








Features of the Lavochkin fighter reportedly designated La-17 include 


A. Divided air intake to jet engine. K. Nosewheel fairing doors 

B. Bullet-resisting windscreen panel. L. Nosewheel retracts backward 

(. Sliding “teardrop” clear-view canopy Iwo heavy-caliber guns. 

LD. Ejection seat for high-speed exit. Wheels retract forward into fuselage 

E. Obsolete mast signifies T.R. radio. Doors enclose main wheels in fuselage 
F. Wing “fences” control spanwise airflow Air brakes slow landing and dive speeds. 





Below, the Yak-15 jet fighter, probably G 
the last Soviet combat plane to make I 
use of both wood and light metal in I 
its construction. This model is now j 
used largely for training and reserves : 


lailplane sweepback greater than wing. . Rear fuselage removes for access to jet. 
Large-area swepthack fin. . Ventral fin area with tail bumper 

Fixed tabs for ground trimming. Landing flaps—used also at take-off 
Night flying wingtip light. Thirty-degree swepthack wing 








Right, a two-seat operational training version 
of the Yak-15 single-seat fighter. With an air- 
frame of mixed construction, it has yet to 
be adapted successfully for the transsonic 
speeds required in the fighters of today 
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Left, the Ilyushin IL-18 
one ef the few postwar 
Russian transports of 
all-metal construction 


Used for liaison duties and 
training, the Shche-2 twin- 
motor transport, left, is al- 
most entirely an all-wood- 
construction machine 


Features of the new Ilyushin all- 
metal twin-jet bomber include: 


A. 
B. 
C 

. Landing flaps and dive brakes. 


Sweptback tail surfaces de- 
note high top speed. 

Twin guns, probably cannon 
Tail bumper 


2. Lights indicate suitability for 


night flying 


*. Square-cut wing with straight 


leading edge. 


3. Main wheels retraet forward, 


turning 90 degrees to lie flat 


. Air intake to jet engine, 


probably axial-flow type. 


. Enclosed internal bomb bay. 
. Extra bombs, rockets, fuel, 


under inner wing. 


.. Perhaps D/F loop or radar. 


. Two fixed guns, firing for- 


ward only. 


. Nose wheel retracts aft. 
. Bombardier section. 
. Sliding canopy fer cockpit. 








gal turbojet engine. Nevertheless, in 


1939 the Soviet airplane industry, with 
an approximate annual production ca 
ines of all types, was 

d standards. 
the German advance 
Russians completely by sur 
prise. They had made the near-fatal 
error of deploying too far forward. In 
addition to losing a large proportion 
of their front-line airplane strength and 
slice their reserves, they lost 
ft manufacturing 
vulk of the industry 


the German on 


Decision Made 
Thus, the 


to transter the 


historic decision was made 


majority of the airplane 


plants west of longitude 45 degrees to 


the Urals the success 


' 
+ 
and Siberia, and 


ful completion of this stupendous and 
be looked 


the greatest industrial 


almost impossible task can 


upon as one ol 


achievements of this age. That it was 


accomplished in so short a space oO 
time and that aircraft design went on 
smoothly during the move is a mechani 
cal miracle 


Although 


plants have since been rebuilt, the war 


many of the evacuated 


time move means that European Russia 


no longer houses the larger part of the 


airplane industry. The vast majority of 


the industry's pl now situated 

Far East, the 

and eastern Siberia 
The Soviet Air 


the 


in the and western 


Force overwhelmed 


Luftwafle by weight of numbers 


rather than by quality, for to our eyes 


Russian wartime ayplanes were crude 


and strictly functional, accent being on 
m 


rapid availability rather than fullest 


fighting efficiency. 


20,000 Airplanes 
It is reasonable to assess So 


line strength during the 


of the war at around 2 combat 


airplanes, of which alm lf were 
We can tally 


ibout 


fighters 
first-line strength is 
strength, which 


immediate and stored 


the total 
reserves, tr 

and other types of noncombat urplanes 
Thus it is reasonable to that 


fighter production capacity 


suppose 


at this time 
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around twenty per cent. However, the 


switch from part wood to all metal 


concomitant 


light 


airframes means that a 


ase in the production of 


s would be insufficient to enable 


the Russians to produce modern jet 


mr ble 
urpianes in es comparabie to 


ixed 


quant 


simple, construction, 


those ol 
piston-engined airplanes produced dur 


he late war years. 


Four Plants Built 


\lthough ‘ least 


\ large alumi 


four 


been built during 


rs, production of raw 
recently as 1948 was only 
tons as compared with 
the [ 


during that vear. Recent discov 


tons In 


itely 99 


te deposits cannot 


aterially affect production for some 


irs Owing to shortages of electrical 


wer, 


water, and transportation with 


lich to exploit the findings. 


nly a percentage of Russian alumi 


j 


production would be allocated to 


and it would be 


on this 


industry, 
percentage 


However, if we work on the basis that 


around sixty-five per cent of the take 


off weight of a modern jet fighter is 


a machine such as the 


take-off 


tons, would require some 


iuminum, 


MIG-15, 


raw 


with a weight of 


iround 6 
4 tons of aluminum. 


Thus, should 50 per cent of the 1948 


r-all aluminum out e allocated 


o airplane production, approximately 


This unusual sequence of photographs 18,300 MIG-15 fighters could be built 
bottom to top) shows the take-off pro- 
cedure of the Soviet La-17, a fast jet- 


powered fighter plane of swept-wing design 


ually. This is not a very impressive 


when one considers that the So 


addition to 
| 


ric bombers 


Air Force needs, in 


of 2 units a month tactical and strate 


nt 


hly production rate of some built at the 


expense 
trainers, and pro 


ine production. 


Steel Output 
But 


wood in its tf only 


must be remembered 


airplane industry light metals are by no means 


use of bottleneck in Soviet airplane 


vhether it will cture, for Russia’s 1 output 


irtly wooden strt was only some 26,88 
quarter ol the 


Western 


United States produced in 


combat 5 an one steel 


powers 


yacity in the 


undoubtedly Soviet miners dug some 


ring the past six ye tons of coal, upon which 


reports put the increase the production of explosives, synthetic 
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rubber, and rocket fuels depend. This 
is less than half American production. 
Another critical item in Russia’s avia 


tion program is the availability of 


petroleum products, especially high 


octane aviation gasoline. Russia $ over 


all oil supplies, chiefly obtained from 


the highly vulnerable wells around the 


Caspian Sea, total around 41,440,00¢ 
tons as compared with United States 
domestic production of over 290,000,0' 


tons. This points up the importance to 


Russia of the 22,600,000 tons which 


uight obtain from the disputed 


Persian oil fields 


she n 


Power Shortage 

The shortage of light metals could be 
overcome if the most serious of Russia’s 
industrial difficulties could be solved 
the shortage of electric power and water 
upon which her every major armament 
industry must depend, Some 20,000 
kilowatt-hours are required for the pro 
duction of one ton of aluminum, and 
Soviet electrical systems generate only 
about 8o billion kilowatt-hours of usa 
ble power at the present time. This is 
but twenty per cent more than power 
starved Britain produces and less than 
a quarter of U.S. production. 
Water at a Premium 

Any increase in Soviet power output 
is dependent on water supplies, and 
water 1s at a premium in many of the 
areas in which the main Soviet arma 
ment production centers have been es 
tablished. Numerous projects exist for 
improving this situation 

It is upon such schemes as this that 
the attain 


the Russians must rely for 


ment of the industrial strength that 


Below is shown the training version 


of 


would be required for a sustained war 


West 


the projects is indefinitely delayed by 


against the But the fruition of 


Russia’s under-developed system of 


transportation. 


Russia’s railways could hardly cope 
with the requirements of a sustained 
offensive and cater to strong counter 


East and the West, 


artly 


attacks in both the 
and their inadequacy is } 
Un 


} 
to fully ex 


respons! 


ble for the Soviet 


ion’s tailure 


ploit recent mineral dis 
cove;ries. 

Phe Soviet Union pos 
sesses fewer than 65,000 


miles of railway (and 


, 
k) compared 


much of this is single trac 
with the 230,000 miles of track in the 


U.S.A. 


shortage ol rolling stock 1s still one of 


Apart from track limitations, 


the principal bottlenecks in Soviet 


economy, necessitating the institution 


of a plan to build four self-contained 


“complexes”—Siberia, the Urals, the 
Moscow area, and the Don. This 
scheme, however, is far from fruition 


Thus, before Russia can seriously in 
crease combat airplane production she 
has either substantially to increase elec 
tric power and water supplies for in 


dustrial purposes or solve the problems 


of substituting another material for 
aluminum. 

More immediate solutions to difh 
culties are being found in the manu 


facture of high-quality aircraft instru 
ments, air-borne radio and radar equip 


ment, and other items. Russia’s war 


tume hghters were equipped with the 


most elementary instrumentation, con 
sisting of primary instruments only, 
and fighters as recent as the Yak-15 


the Ilyushin twin-jet Soviet bomber. 






















had radio equipment limited to a sim 


ple high-frequency R/T set working 
on one channel and used primarily for 
airto-air communication 
German Assistance 

In a recent report, based on informa 


tion supplied by factory staffs and pub 
lished in Western Germany, a wealth 
of detail of the East German contri 
bution to Soviet air power was given. 


This report shows that East German 
plants are producing everything trom 
electrical precision instruments, radio 
and radar valves, optical sights and 


potentiometers, to airheld equipment 
and turbojet fuels. 


In 


" 
pian 


every branch of the Soviet air 


industry, from initial design to 


production of turbojets, airframes, in 


struments, and accessories, the Russians 


are aided by German technicians. The 


status of these Germans is not 


Many 


certain privileges to keep then 


clear. 
are receiving excellent pay and 
1 in Rus 
sian employ; others less willing to serve 
Soviet doubtlessly forced to do 


the are 


so, 


Jet Production 


Ofhcial sources estimate that the an 
nual Soviet production of airplanes of 
all types at the present time is between 
8,000 and 9,000 machines. Production 
is heavily concentrated on jet fighters, 
this alone accounting for 


type some 


over-all produc- 
The 
line combat strength of the Soviet air 


oo and 


by 


sixty per cent of the 


tion of military airplanes. front 
forces is somewhere between 20, 
25,000 airplanes, but these are no 
means all modern machines. 

It can be assumed that in a full-scale 
clash between Russia and the West, the 
U.S.AL 


night of 


would not be deprived over 
From such 
Africa 


Ww ith 


its overseas bases 
Britain, North 


and othe r 


bases in Japan, 
the 
could 


soviet 


countries, aircratt 
the B-2¢ 
the 


normal way 


range pote ntialities of 


, ’ 
strike any airplane plant in 


{ mon, either on mus 


sions or on shuttle missions employing 


an alternative base 


Thus, to sum up, it can be seen that 
from the standpoint of production po 
tential and the ability to wage sustained 
but force 


eve rything 


Western allic 


air wWwartare, in 


being tavors the 











We Can Have Guns and Butter 


A Resume of Two Years of Conservation Progress 


Consultant to the National Association of Purchasing 


wt presul 


poses in U mind ot some that 


illocation ot mate 


there must be a full 


rials and labor » the manufacture of 


equipment that will be directly usetul 


to the hghting forces with a consequent 


elimination of production of 
type products 


At the high point of World War II, 


rigid orders were issued 


stopping com 


pletely the production lreds ot 


the new 


No 
| 


preponder 


civilian products, and when 


detense effort got under way in 


was the 
Washington that 


orders were 


195 such 


| 
vember 


ance of thought in 


control 
j 


nd issued 


materials prepared 


to take where the war 


left 


ind it 
} 


x | 
are tew ofmcials Who Nave gone 


the experience © past two 


who have not concluded that a 


ind-butter economy is not 


that it is necessary 


sible, but 
United States 
d I I t in two 


the 


people 


It can be pointe 


wars, 


had to take 
ish 


Strict a 


when Britain 


brunt of the attacks, the En 


] 
were obliged to accept a isterity 


program with the manufacture of ci 


goods 


vilian cut down to the barest 


, | 
living essentials 


Situations Not Similar 

But there is no relation between Eng 
1945 and that 
The 


long range of history shows that great 


land’s situation in 1939 


of ours in any foreseeable future 


nations are not brought to a siege econ 
omy until they are already in a decline. 

The position of England as a mate 
rials-poor island undergoing a virtual 
siege on the edge of Europe cannot be 
taken as a lesson in warfare to Amer 
with 


over an immense area, with materials’ 


ica, industries widely scattered 
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and to the National Production Authority 


urces abul t 


res 
to be subject to destruction by any one 
with far 


War 


great 


and 
World 


importung 


ak DIOWS, 
1 
coastlines which in 


proved capable ot 


} 


submarines 0 enemy more ciever 


any wow 1n ew 


Quality a Factor 


Nor does uns and butter have the 


same de the United States 


notation in 


as it does in less mechanized countries 


Chere is no possibility that this coun 


million inhabitants, 
- number of men that 


nations might put in 


1€ quality factor must be 


| 


preponderant to 


in an all-out strug 


} 


{’ ver and above a su 


sometl in 
periority of! rect anical equipment 


} 


nquestionably | 


es in 
way ot lite 


would be possible t 


form of democracy 
benefits we obtain 
stem—the schools, 
equipped hospitals, rapid 
and labor 


tions, saving de 


hor € 
spirit that have proved the 


lier 


and but the 


farm 
sok in 
Korea to be far super 


of 


Communist dicta- 


ior to the hordes 
the 
torship come not only 
from the civilizing in- 
fluences of the little luxuries with 
which his army is equipped but more 
directly from the knowledge that his 
family is well provided for and is 
maintaining the stability of that civil 
ization for which he is fighting. 
What is 


pacity, therefore, goes far beyond the 


useful to our military ca 


mere term “guns,” and embraces much 


idant and too diversified 


ais even against the 


1 gents 


it other nations would term “but 


It is only necessary that we judge 


what the “butter” shall be and 


do not waste materials and 


the incorporation of a “lolli 


economy 
where 


America, some 4,400,0 


washers were sold in 1950, the 


washer is one of the products 

civilian manufacturing that has 

-d the nature of work in the 
hard 

as , : 


irable labor so that they 


freeing women trom 


ire 
clive 


take an part in more 


ities 


Worth Fighting For 


ilization sul 


With such marks of civ 


: , , ' 
possib obtain, the tamulies that 


hon ol 


me ind 


e to 


the America can 


country are worth 


while the families in the 


ed homes of the Communist em 


d by arduous labor and 


resentful, despair 


1 
the future, and inc ipabie ol 


queues, become 


oncerted effort. 


even with 


been able to recover from 


destruction of its civilian industry 


ind trade during the world wars, and 


it would be taking too great a chance 
for us to disrupt the industries from 
whence come the technical genius and 
the products of our way of lie. 

Ihe consumer-goods area must not 
J 
be merely 


residual; it must be a pro 


tected minimum area with sufficient 
materials supplied to it to keep it func 
tioning healthily. 

In 1950, which NPA has 


used as a base period, about 50,000 


the year 
tons of controlled materials (steel, cop 
per, and aluminum) were used in the 
production of home washing machines. 
In relation to the total retail sales value 


of these machines, more than $800 mil 
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lion, and the economic effect on the 


more than 20,000 factory workers in 


the industry, this amount of materials 
is small. 

Behind that $800 million in sales is 
an established manutacturing economy 
with constantly developing skills and 
ingenious methods, and it represents a 
firm foundation from which taxes, both 
capital and individual, pay for the costs 
of the direct military effort. 


The technical 


know how that oes 
into the superior mili 
tary weapons pro 
duced in our 
plants is 

outcome of the e\ 
day manutacturing of 


The 


genius, but its electri 


these civilian products. modern 


tank is a work of 
controls, 


cal equipment, its hydraulic 


and its communicating devices are 


products of our civilian production 
methods. 
Take the costume jewelry 


which in World War II was called non 


essential and was completely stopped. 


industry, 


In 1950 this industry produced $300 


million worth of goods, employed 47 

1 workers, and used 18,500 tons of 
brass, 1.400 tons of nickel silver, and 
300 tons of aluminum 

Perhaps we have too much costume 
jewelry, and the “protected minimum 
area” for the industry during a major 
war might be low, but the civilizing 


influence of jewelry has been recog 
nized from the 
When the 


California to civilize and 


they brought with them cos 


beginning of time. 


first missionaries went to 


convert the 
Indians 


tume jewelry because, as they them 


selves recounted, the women are the 


real stabilizers of society, and when the 
women take interest in making them 


selves more attractive the home be 


comes a more secure unit of society 


Toolmakers Trained 


] 


But, aside from the value of jewelry 


itself, the jewelry industry has fur 


America 


toolmakers and clever mass-production 


nished t n industry ingenious 


It is a section of our indus 


should 


methods. 


try that we maintain at some 


economic level even when maximum 


war production brings a shortage of 


metals, 


November-December, 1952 


When it is considered that at the end 


ot World War II we had on hand more 


a year’s supply of brass, and that 


than 


there was during the war no time 


‘ 


when there was even remote danger o 


the supply being cut off, we are justi 


fed in believing that a little better 


planning might have avoided some 


serious economK iladjustments 





During 1951, with only the “resi- 
dual” allotments of materials, 
after all military and defense- 
supporting equipment allotments 
had been made, the consumer- 
goods industries, including ma- 
jor consumer appliances and 
automobiles, were able to main- 
tain production at a little above 
the 1947-1949 level, besides fur- 
nishing the military forces, post 
exchanges, and foreign-aid agen- 
cies with civilian-type goods. 


There have been no serious 
shortages of consumer goods in 
the past two years, and it was 
done without diversion of ma- 
terials from necessary military 
equipment. By the end of 1951 
more than $20 billion worth of 
military equipment had been 
delivered, and deliveries were 
climbing toward $3 billion a 
month. 


Over 800 ships were recondi- 
tioned. Electric power facilities 
were increased 10 per cent in 
1951. Machine-tool shipments 
doubled. About 44,000 new oil 
wells were drilled and new 
pipelines built. About 96,000 
new freight cars and 2,550 Die- 
sel locomotives were built dur- 
ing the year. Industrial plant 
expansions in 1951 totaled $11.1 
billion. Building of hospital fa- 
cilities reached a record. 


All these “defense-effort” proj- 
ects took immense quantities of 
materials, while large amounts 
of materials were put into the 
national stock pile and other 
large amounts of materials went 
into the manufacture of goods 
for the foreign aid-programs 
Yes, we can have guns and 
butter! 





taken 


and, 


These things were into con 


sideration in 1951, after a short 


with — the orders of 


War I, 


were 


trial restrictive 
World 
areas 


With 


scarce metals, the 


protected minimun 


assigned to each industry 
these minimum allotments of 
industries were able 
to keep going on regular production at 
1] 


reduced rates and gradually bring int 


production new designs with less stra 


tegic materials 


By the use of copper-clad steel, sil 
, 


' , 
ver-clad steel, chromium stainless stec 


and more aluminum, the jewelry indus 
try was able to maintain production 
than cent of the 


base-period 


with less thirty per 


amount of brass. It was 


found that by design changes it was 


to maintain a seventy per cent pre 


with only 


vickel for 


duction of certain items 


twenty-one per cent of the 


erly used 


Use of Aluminum 


The substitution 


required tion tools, 


changes u 
could usu 


uit a change to alum 


illy be done 


Where 


" 
copper-clad 


“ ithout serious change $ 


tools soldering had to be 


iluminum was avail 


mut later effective methods 


ldering aluminum were developed. 


Copper alloys had been standard 


vaterials for fifty centuries of jewelry 


mak but necessity is the mother of 


Ing, 


invention, and it was now found that 


for certain items such as « irrings ind 
aluminum had advan 


brooches the 


lighter weight and a wider 


ot finishes. 


As in 


with the 


many other industries faced 


need for substitution during 


this defense period, precedents were 


both 


their 


broken ind iluminum and plas 


tics took righttul place as alter 


nate materials with characteristics bet 


ter suited to some conditions rather 


than as substitutes 
Retrigerator and tood storage cabinet 


manufacturers found that for freezing 


compartments alumi 


num had advantages 


over stainless steel in 


lightness and ease of 


working For such 


parts as housings and 


trim, electric home appliance manu 


facturers have been able to use 


tiber-filled plastics effectively 


| 
ot metals 


There are now more than 1 hundred 


different plastics on the market 


1 wide range of properties, son 


them having a strength weight 
While 


higher than common metals 


lastic handle might not be advi 


rough service of an autor 


istic handles and drawer 


desks and furniture 





ind those 
incorporation « lver, and the 
etal powder 
they 

1 used by the industry 


ostly for pull chai 


Polyethylene Plastic 


Take the rise 


Nylon Superior 
l Ic i 


and copper), al 


aluminum. The 
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no other metal 


and aviation suits, 


S 


cause ol their inti 
\“ ishable clothing 


brass were usec 


snap fasteners, a 


CAC had been cor 


But 
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nually, and these ferrules take 800 tons 


ol brass. Aluminum ferrules are equal 


to the brass ones and have the advan 


tage that they can be finished in a 


colors. Three times as many 


ferrules can be made a pound 


Variety of 


trom ot 


alun 1 pound of brass. 


But the pu been accustomed to 


brass, and the retailers would not a 


cept pencils with aluminum tps as 


long as they could get brass. 
Lipsticks and Compacts 
Another this kind 


example of was 


in lipstick holders and compacts where 


used in 195 


assembly of 


15.5 brass were 


The 


parts, so that by 


» tons ot 


holders are an Six 


combinations of alumi 


num and plastic an almost infinite 


riety attractive designs could 


made since both aluminum 


= 
tics capabdk many color 


finish iriations 
But, < 


require a 


| , 
is with pencil ferrules, it would 


restrictive order to force al 


manutacture! ake the substitu 


tions and copper because of 


the natural change 


In the case rf i€ bases, 


tric-bulb 


where evel iar r tonnages ol brass 


order was 


The 
sists « 
ploying near persons In 
installing blinds. At 
of the Korean 
£ all 


ull the 
minum. Wood was 


ing and the be 


ginning ar about 
thirty pe blinds manu 
factured were of al 
t of use for this pur 


wooden blinds are 


going ou 


rapidly 


pose since 


ind ore dithcult to Keep ciean 


heavier 


and painted. Steel is more difficult to 


work and rusts easily. In 1950 the in 


dustry used 2 tons of aluminum. 
That would make a worth while saving 


ng World War 


industry was 


of aluminu 
II the al 


out 


bling 


business by a restrictive 


put 
order. 
certain 


it was almost 


November-December, 1952 


facilities tor alumi 


that new production 
num would be in operation before the 


aircraft industry would be consuming 


large amounts [ nder the unimum al 


lotments permitted, the industry was 


able, by using a thinner gauge 
] 


to maintain a satustactory lieve 


ply without deteriorating the quality « 


the product. 


Some of the most ret 


complishments were mad 


ing of nickel 


It was early shown that 
metal would be 


this required by the 


military in larger amounts than during 
World War Il 


heat-resistant alloys f« 


because of its need 
ngines 
tor 


increasing Use 


electronic equipment. 
The 
nickel 


goods had been in the 


large st use 
dt 


in consumer 


lanutacture ot 


unges, refrigerators, and in a wide 


tric fr 


variety of home electric 


where high-nickel alloys 


lor resistance wire 


Government Direction 


, 
Because of a possibility 


antitrust laws, W 


n industryw 1s 


1d 
tron oft the 


j 


said 


don lire 


should be 
Government, 
the industry advisor mmimiuttees « 
immense and wi 
equipment industri¢ 
of coéperation and 
was 1. 


Not all 


unsurpasse¢ 
com] 
tt hanges 
essary lor conservation 
metals, as 
smaller a 
to retool, 

restricting the 
could be et 
for various hea 

Although 


chromium 


1 
work, 


steel bstituted 


nickel-bearing 


using the new synthetic 


enamels that have been eloped since 


the war it was possible to eliminate the 


ceramic enamels that require both 


nickel and cobalt in their formulation. 


As a result of the concerted conserva 


tion, it was found that 


the base-period nun 


ranges were produced with 


per cent of the amount of 


per cent of the number of 


were made with only 


tors 
of the amount uickel 
Tableware 

The 


const 


secon 
mer goods had been 
where 


silver-plated tableware 


pounds of nickel were used 
1950. By a chromiun 
high 


knife 


highly polish d and would keep s 


using 


silicon and manganese 


blades were made that ‘ 


base meta! for handles 


and spoons the | 


the 


| 
nickel in the Hoy W 


the nickel was entirely 


1 - 
household hollow ware 
a seventy per cent rat 


duction could be maintained with or 


thirty-six per cent of the former 
use In many products where nicke 
had been orname ntal rather than fun¢ 


' ' 
tional, the use of the metal was 


so that the entire 


il onsumer goods in 19 


ent of the am 
About 
j 


used 


twenty per 


emploved hiftee 


nic ke | 


nodes and 


cent of all the 


consumed as i 
plating. It was necessary to 


employed 


he 


ul of 


ubstitution and 


mere] 
exam] es 
thousands of 
ulternat 
be cited. They are sufficient 
1 trend that would prove 
high production ol 


esse! 


products can be mainta 


wartime with relati 


| 
ot scarce metals 


Ample Production 


By ad incing prog 


tvpe of industrv-Gov 


tion that was e\ 


two Vears, it now 


able to continu 


, 
essential civiliar 
rorces 


for the military 


without cutting down on 


plies ot materials 


nent. 





Chemicals for Defense 


Prime Requirement for Military Explosives and Fuels 


8 


by 
A. M. Ball 


Department, Hercules 
Wilmington, Del 


> 


The chemical industry may 
face plant-capacity and pro- 
duction problems if vital 
military needs increase 


Research 
Company 


as a rocket or 


a } I m < junition, shows 


! 
and 1 lavman 


might well i that metalworking 


comprises most of the production prob 


lems of the re 
j 


nation of the tunctioni of the round, 


one begins to appreciate 


play an important part 


Chemicals Involved 
The purpose ot 
place at the target 


capable of propel fragments 


tor lethal ntitvy of incen 


diary material things, or 


charge of smoke-producing composi 


tion. These charges are chemicals 
, 


High explosive char 


detonated, and cher 


to be opened u that they cz 


their run 1 The 


pertort these 


pertorm fuzes 
that 
chemicals 
Gun projectiles, rockets, and guided 
missiles must be pro} 
part of the distan 
point to the target 
chemicals. 
Finally, or initially, 
have 


hiring 


438 


had developed 


these chemicals come 


general, they do not occur 


nor are they used com 
nercially in any quantity nearly great 
1 to be bought for mili 


uurposes. We 


nough tor then 
theretore, the 
The three 


rtant requirements tl 


have, 


producing them 


High-Explosive Charges 
Consider first’ the high-explosive 

The most common high-explk 
is TNT. The 
cluding, of course, ator 

contain RDX. In the case « 


well known, 


most powe! 


mulitary 


World War II 
INT pla 
During 
built several 
plants. Modifications of the 
reased the productive capac 


times the 


vat it the current 
ternational situation develops into 


will have most or a 
the required TNT plant 
will require only reconditioning. 
TNT 


sulfuric acn 


hot” war, we 


capacity. It 


The raw materials tor 


] nad 


nitric clad, ane 


chemi try books describe 


coa deri ed 


wartime 


Toluene from Petroleum 


t ] | 
Fortunately, our petroleum 


] processes tor 
petroleum, and 


War Il TNT w: 


, “1 
petroleurt Tolue 


oluene rom 
r World 


n toluene 


robably again be 


though the hydro 


plants are currently being 


extent tor aviation gaso 
time products, 
iric acid is an 
product rercial 
iric-acid plants, supplemented by 
mnditioned unt n Ordnance plants, 


robabl < ry load pre 


| this 
that 
Che 


} 


does m 


today as 


commernc limited mill 


consumption, export 


, 
ybligations, are usit ll the sulfur in 


Programs conservation otf 


ire receiving considerable atten 


} ; 


industry, and new deposits of 


] 
Dec 


Uses Curtailed 
It 1s 


tiitary 


pre bable. 
uses Oo 


x curtailed 


There course, other 


acid =than 


lude  pyrites 


native 

and 
*rocesses for making sulfuric 
known, but the 
] 1 ¢ 


designed tor 


these are 
existing ian r not 
these processes 


Nitric 
, 


ammonia. Both ammonia 


acid is made by the oxidation 
and nitric 
cid are commercial 


important com 


modities Commercial and _ recon 
ammonia oxidation Ordnance 


World War Il 


requirements, 


ioned 
plants could duplicate 
production, but military 


lue to postwar developments, may be 


ynsiderably greater in a future war. 


making nitric acid di 
development, 
tend to ease 

under 
italyst) 
trom flu r, w air and 
en trom n ral . coal gas, or 
These raw iterials are plenti 


nonia capacity in this country 
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is growing, due largely to increased 


demand for fertilizer, so there are now 
very few idle stand-by ammonia plants. 
RDX tound its first significant mili 


in World War II. Plants were 


operated tor Ordnance by two 


tary use 
proc 
esses, each of which had its own par 


ticular advantages. The raw materials 


involved are hexamine 
( nitric 


and ammonia 


acid). Hexamune 


the reaction product 
of ammonia and form 
aldehyde, and form 


aldehyde in turn is made from 


methanol or methane. Important quan 


tities of formaldehyde, and some 


hexamine, are used commercially, par 
ticularly in plastics 

WP is white phosphorus. It is made 
rock with coke 


in the presence of sand in 


by reducing phosphate 
an electri 
arc or blast furnace. The production 
of WP has not slacked off appreciably 
following the war, as WP is an inter 
phos 


mediate in the production of 


phoric acid used in modern fertilizers, 
and a considerable development of com 
mercial phosphorus-containing chemi 
cals has taken place. Since some of these 
new phosphorus chemicals may have 
military uses, it might prove difhcult 
to regain all the wartime WP capacity 
for shell filling 

FS, used for smoke, ts a mixture ot 
SO. acid, SO 


and chlorsulfonic is an 


intermediate in the manufacture of 


sulfuric acid, and chlorsulfonic acid is 
made by reacting HCl and SO.,. FS is 
produced by the Chemical (¢ orps and 


its contractors 


Small Peacetime Use 

With chemical charges, generally a 
small high-explosive bursting charge is 
used to open, but not shatter, the shell. 
The chemicals used in fuzes for high 
explosives are lead azide and tetryl. 
These compounds have a small peace 
Mili 
tary requirements were, and will prob 
Ord 


nance plants. Due to their relatively 


time use, chiefly in blasting caps 


ably continue to be, served by 


small military volume, raw materials 


will probably not be a serious problem. 

Propellants divide into two classes, 
liquid and solid, and each class in 
with different sets of 


cludes groups 
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properties and problems. From the 

chemical standpoint the liquid propel 
I 1 pro} 

lants are simpler, since they are not 


How 


the mechanical problen s in the 


required to have size an ] shape 
ever, 


use of liquid propellants are more 


severe, since means must be provided 


in general to feed them into the com 


bustion chambers during the course of 


the burning. Storage and handling alse 


are more COMP ated, since many liquid 


propellants are volatile tOXK hygro 


SCOpIc, and COTTOSIVE 
propellants may either 


Liquid 


monofuel or bifuel systems. A mono 


fuel is a | 


chemical individual, ha 


both fuel and oxidizer elements in 


samc molecule \ typical eXa npc Is 


nitromethane, CH,.NO.. This has been 


! 1 
seriously considered by some 


nd 
and 


rocket cde 


velopment could con 


ceivably become ulrement 


Nitromethane 
Nitromethane appears as a by-product 


of the nitration of propane, in addition 


j 


to products used commercially as 


vents. It may also be made by 


nitration of methane. The raw 


terials, methane and nitric acid, are 
available. The process is probably not 
completely developed, and new plants 
would be required if a large-volume 
demand develops 
Bifuel systems are much more com 
mon in the liquid-propellant field. A 
bituel system consists of a liquid fuel 
and a liquid oxidant kept in separate 
compartments in a rocket and fe 
separate streams to the 
mixing device in the 
burning chamber. A 


system which ignites 
spontaneously on mix 
ing is known = as 
hypergolic 

The trend in liquid fuels for aircraft 
jato and some guided-missile uses 1s 
toward the use of gasoline or jet fuel 


for logistic reasons. Other guided 


missile, and some rocket developments, 
are working with ammonia and hydra 
zine. The availability of ammonia has 
been described. 
Hydrazine may be made from am 
monia by the Raschig process, using 
The 


quires salt and an electrolytic chlorine 


hypochlorous acid. process re 


with a source « 


plant « 
power udies have been 1 


alternate methods of preparatior 
some experimental work ts being 


with the long-range objective ot 


hydrazine without us 


ducing 


amount of clectri 


the Raschig proce 
Liquid Oxidants 
\s 
¢ ibers 
WFNA, 

is the sa 

as is used in 
explosives. RFNA, red 
is WFNA to which 
NO 


ot most 


ning nitric acid 


has been added percentage ol 
The third member of the 
NO. itse 


NLO. is 


anutacture o 
isolated in) ammonia-oxidation 
, 
by making some minor changes in the 
vant. Our yreate 


WENA 


are more 


st production capacity 
RI NA and 
nve hypergo 


have 


t 
though 
apt to 


is and I i\ also 


storage char acteristics 


I quid oxygen used in the Gern 


2, is also receiving serious attentio 


It is made by the liquefaction ind 


tractionation of air, and appears co 


T P 
iercially as an intermediate im _ the 


manutacture of bottled oxygen used in 


welding Proces kine WwW how has been 


extended in recent years so that rather 


efficient plants could be 


built lor irye 
} 
olume production. Storage and tran 


portation would, of course, be prob 


lems, as liquid oxygen boi it 


182 degrees Centigrad 


Other Oxidants 


Other oxidants under consideration 


include hydrogen peroxide, now manu 
above cent 


factured at ninety per 


strength, and tetranitromethane. For 


high 


fluorine, chlorine trifluoride, and nitro 


exceptionally specific impulses, 


gen trifluoride have been suggested 
Plant capacity does not exist for these 
chemicals in adequate volume, and, in 
some cases, process know-how would 
also have to be developed. 
Solid-propellant grains are required 
to have size and shape, due to the 


facts that burning time is fixed by the 
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web of the powder and that, partic 


ularly in the case of charges consisting 


of one or a few grains, the charge must 


fit into a prescribed metal part. Solid 


lants may be 1 into two 


classihes 


those depending 


propel 
groups on nitrocel 
lulose, commonly called smokeless 
powder, and those 
and a crystall 


propellant 


Raw Materials 


Adequate dipt en 
for g propellants 
of the Ordnance 
plants. DNT is 
TNT plant 


ymimercialy 


Dibuty 


' , 1 ' 
Alcohol and ether are used as sol 


vents ly recovered. Make-up 


alcohol, and alcohol 
The 


Government 


ether is made from 


is available in quantity process 1s 
well established, and the 


owned plant is probably adequate for 


ies when reconditioned. 


Improved st 


emergen 


lOKCIESS powder fort 


for y propellants ha e been 


sively worked on since the 


velocities or 


duce either higher 


reduced flash and eros These in 


volve chemicals not p iously used in 


service propellants problen 


exist for some of tl iwredients 


Plasticizers 


For example, 
necessary tor 
smokeless pow ler 
tions containing 
plasticizer. 
potential of 
of explosive 


must be use 


1. The deter: 
can be the same 
propellants; ¢.g., pht 
plosive plasticizer, 
usual ingredient in 
The 


technique 
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nitroglycerin has been well developed ind adhesives industries and 


by the dynamite industry. Safety available generally in 


sideratior 


con ably adequate 


is have demanded the erection iantity. The perchlorate requirements 


demand new plant capacity 


of nitroglycerin units on the rocket may well 


powder plants. Nitration-grade glycerin with electric power available. 


is a by product of the 


soay 


Black Powder 


Igniters or prin 


is also made synthetically 


r used in nitroglyceri ers to start the 


powders is Centralite, made propellants contain 


aniline, and ethyl 1K lash or priming « 


which are ay { lon al ‘ rer imounts 


During World Wat 
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positions 


powder 


since . ar, lecr c I mmercial black 


the objectives ot r¢ powder nsumption, To some extent 


ting improved ution compositions may |. 


formance over ce black powder, but black powde 


There are fe ly become a critical item for 


connection with war 


gredients, but there are some In conclusion, a few generalizations 


problems, particularly in are pointed out 


lastic inhibitors Nitric acid, sulfuric acid, and phos 


burning of that have 


uses both in fertilizers and in 


ition. A 
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locations of 
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peacetime fertilizer industry 


the road to ability to 


aiong 


New Technique 


powder tor yatos ind | miuce che micals for ammunition. 


misses comes In rain sizes 


extruded even from Government-owned Plants 


presses, and a new tech Where commercial production of a 


to be with 


This 


operation on 


, ' , 
developed for chemical is large in comparison 


them process is the military requirement, the com 
ercial sources can supply the material. 


The 


to own large plant capacity that hi 


raw materials are, chemical industry cannot afford 


as are used for rocket 


ly wartime uses, and, therefore, such 


posite propellants were used for nts are Government-owned. 


jatos during the war. They However, the chemical industry has 


ly smoky, and preca the know-how for the operation of 


taken to store the large chemical plants and is better able 


withi body 


Post 


m only hire, train, and supervise the 


ployees necessary to operate these 


nts than a Government organization 
ment-owne 1 nm 
principle operated 


War Il, 
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Tue Tuirtry-FourtH ANNUAL MEETING 
of the 
American Ordnance Association 
will be held 
UNDER THE AUSPICES OF THE New York Post 
at the 


Waldorf-Astoria Hotel, New York City 


Wednesday, December 3, 1952 


The meeting will be a tribute to the United States Navy 


Admiral William M. Fechteler, Chief of Naval Operations, will 
be the honor guest and principal speaker at the dinner meeting 


w the Grand Ballroom at 7:30 p.m. 


In the afternoon, at 3 o'clock in the Sert Room, there will be an 
Industrial Preparedness Seminar on the present operations and 
policies of the Munitions Board, John D. Small, Chairman, pre- 


siding. 


Invitations and reservations have been mailed to all members of 
the Association. Reservations will close November 20, 1952. All 
excess of receipts over expenditures connected with the meeting 


will be donated to The Navy Relief Society. 
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Careful planning produces 
both defense weapons and 
industrial products for a 
sound national economy 


. 


A. M. Hamilton 
Above, Alco workmen start the conversion of a steam locomotive shop to a tank ° 

: 2 950 > P . 
production line early in 1950. Below, same shop with conveyor systems installed. Vice-president, Ordnance Division, 


4 ‘i Imerican Locomotive Company 
at ' 
\~ 5 . , : 5 
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Now in operation, Alco’s reconverted plant, below, has two identical 
assembly lines feeding into a cross-conveyor where tanks are completed 
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Design Not Finalized 


iMairye pa©rt 


n World War Il 


vehicles. Alco w 
in World War Il 
M3s, M 


KCTS tn 


deteat R« 
Alameu 
We 
clio 
tanks Schenectady 


topped 


Cc ‘ 
was set, the terrific pressure of all-out Separation Essential 


war produced chaotx shop conditions. We knew that to insure utmost econ lished rier al Oc’ 


We were forced to set up tank produc omy and efficiency, complete separation shops. In addition, building 


tion in the same shops that turned out of locomotive and ordnance work was separate modification and testing plat 


locomotives, particularly in the early essential. An independent organization where tanks could be tested, washed 


stages. Improvements in methods were within the company, known a ¢ painted, modified, inspected 


made, with experience, but there never Ordnance Division, was created to g shipped was started on an all-out 
Was an opportunity for long-range plan its undivided attention to t& pt Within hve months the 


ning of tacilities or production duction. and the modification and test 


When the war ended, Alco turned With its own administrative stati ready to produce and ship tant 


once again to its primary business of engineering, purchasing, and account back Alcos own tacilities 


building locomotives. The locomotive ing departments; and its own produc company set up 


business was in a state of change trom tron shop and facilities, mt becan ‘ contractors t 


steam to Diesel, and Alco turned out going concern on its own but with tor all except those 


its last steam locomotive in 1948 strength and resources nerican the Govert 


Locomotive Company behind it listed 


important Fact \lco’s contract was negotiated at the which 375 


This Was important 1n shaping plans Detront’ Ordnance Tank-Automoti Second-tier 
later for the Ma> tank program, tor Center and place | through he 1.402 and 
space tormerly used tor building steam Rochester Ordnance District. | 6g per cen these 
engines and since 1948 for storage ot trict Army Ordnance officer tor tl mploy less than o workers 
Diesel locomotive parts was to become Rochester District is stationed | S ipphiers ire located in twen 
available for tank production. nently at the plan : States. Alco ha 
In 1950, Army Ordnance approached Design responsibility for th , tors and 
American Locomotive on the possibility tank has rested with the rdnat = working 
of entering defense production at the Tank-Automotive Center at Detroit meet the 
Schenectady _ plant The company until recently, when Alco was given standards a 
quickly surveyed its facilities and in the authority to take over design work luction schedule 
dicated an interest in production that on the tank as vehicular sign ished by Ar 
would make fullest use, first, of Alco’s agency. ’ I pany has twenty 
World War II experience in building per ntly assigned quality-ce 
tank-type vehicles and, secondly, of Changes Anticipated 
basic facilities that were ready-made The initial planning staff realiz 
for production of heavy equipment. that any tank-building program, as in 
Furthermore, believed that pro the last war, would entail a substantia 


1 , 
duction ot a compicete weapon, such as volume ol er i” and desi 
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, Net 
cludes parallel and identical powered 


assembly lines, each with 14 stations, 


which feed at right angles into a final 


assembly line. The conveyor lines are 


the steel-chain type and can be run at 


constant speeds. 


Built to support the concentrated 


weights and 


stresses demanded in 


steam locomotive production, these 


shops were ideally suited to the job 


of assembling heavy ordnance equip 


ment. Even if there were no other 


advantages to conversion of the area 


than crane capacities, that factor alone 


would have made the change-over 


worth while. 


Three Large Cranes 


The assembly building was orig 


inally equipped with three 150-ton 


cranes, and six 20-ton cranes operating 
mental 


Divi 


} Id y 
a building we 


at a lower level. With no fund: 


changes, therefore, the Ordnance 


sion had at its disposal 


equipped to handle tank hulls as well 


as heavy engines and other components. 


} 


Fortunately all three 150-ton cranes 


were not needed in the assembly line 


area. But the fact that there was an 


extra one saved at least fourteen months 
and more likely eighteen months—in 


equipping the new tank-modification 


and testing plant. So important was 


this consideration that the span for 


the modification building was pur 


posely designed to accommodate the 
installation of the third 150-ton crane. 
The building in which tank produc 
as now modified, 


tion lines are located, 


has three levels of cranes: the two large 


ones at the 20-ton units 


parallel assembly lines without cross 


flow of material. Both sides of the 


building also have their own unload 


ing areas with facilities for receipt ol 


truck 


finished tank hull is first 


materials by both railroad and 


When the 


delivered to Alco’s ordnance shops, 


} 


I flatcar or by 


either by trailer truck, it 


is unloaded by overhead crane and 


a storage area—Station 
As hulls are 
they 


Here the 


component idlers, 


needed to feed the line, 


are moved by crane to Station 


suspensions, torsion bars, 


road wheels, and 


drain valves are applied. 


From here the hull is again picked 


1 150-ton crane and placed on 
ut Station 1 at the beginning 
The 


ned laterally, so that both sides 


the mbly line. dollies are 


posit 


of the tank are easily accessible to 


' . 
workers operating out of feeder bays 


At Station 1, final drives 


along the line. 


all niversal joints, and personnel 


parts ind electrical cables are 


installed and all 


heater 
suspension asse mblies 


greased. 
Lights Applied 
The 


Station 2. Here 


hull on its dolly then moves to 
head- and taillights, 
stowage boxes, mudguards, and radio 
terminal box are applied. At Station 3, 
brake 


e-pump piping are installed 


fenders, foot and cross shaits, 


and bil 


Moving 


the hull 


on through Stations 4 and 5, 
is equipped with drivers’ doors, 
periscope-housing assemblies, controls, 


} 


and fuel lines, 


Fuel tanks are set in place at Stations 


6, 7, and &, as well as muscellaneous 


, 
box assemblies and ammunition racks. 
Equipment installed at Stations 9, 10, 


and i1 includes air cleaners, seats, 


crash pads, fire extinguisher and pip 


ing. At Station 11 the inside of the 


hull is cleaned and painted. 


Engine Inserted 


Che power package, consisting of an 


$10-horsepower Ordnance-Continentai 


engine with an Allison cross-drive 


transmission, is lowered into place, and 


components are connected at Station 


Exhaust pipes, muffler shields, bat 


teries, speedometers, and top deck 


installed at Station 13 


grilles are 
last of the 14 stations on 


Ac the 
moving lines the hull is inspected, 


necessary rework or minor modit 


tions are completed 


ff th 


tank hulls coming oft 


louble lines are hoisted by crane and 


placed on the cross conveyor leading 


} 


1 
into the turret-assembly area. Here tor 


the first time the tank moves along 


on its own wheels, although its power 
is supplied by a conveyor chain placed 
in a metal groove in the shop floor. 

the cross con 


The first station on 


veyor is 15. Here is an opportunity tor 


further adjustments and minor modi 


The completed hull is towed 


hications 


top, the six ; 
Alco-built tanks leave Schenectady 
complete with spare parts and equip- 
ment for operation in all climates. 


i» 


* 
below, and eighteen small 2-ton cranes 


The small cranes are at the disposal of 


every two assembly stations all along 


the line. In addition, these stations are 
equipped with other modern material 
handling devices, such as conveyors, 


fork trucks, and mobile dollies. 


Good Layout 


Beyond its heavy crane 


Alco’s 


ticularly 


capacity, 


Ordnance Division is par 


fortunate in the layout of its 


production facilities. The main assem 


bly shop 1s serviced by feeder areas 


and storerooms on both sides of the 


line—an arrangement that enables parts 


to be fed to the two identical and 


444 ORDNANCE 














































































Tanks are inspected, tested, washed, painted, and shipped from this 
testing and modification center built on the site of a former golf course 


to Station 16, the paint booth, where 
the hull is cleaned, masked, and 
painted. At Stations 17-21, the hull at 
last becomes recognizable as a fighting 


tank, for here it receives its turret, 


which has already been assembled com 





plete with 90-mm. high-velocity gun, 
fuel-ttank covers, gun traveling lock, 
touring shackles, and seat assemblies. 
The final assembly station is 22, where 
the tank receives its tracks, is filled 
with gas and oil, and finally rolls off 
the line under its own power. 
Taken to Fest Center 

Following a final production inspec 
tion the finished tank is driven aboard 
a flat-bed trailer and delivered to the 
company’s new testing and modifica 
tion plant located on the outskirts of 
Schenectady at the site of an old golf 
course, 

In less than five months from the 
date ground was broken, December 25, 
1950, Alco was able to erect and equip 
a 1,028- by 78-foot building and erected 
a t1'g-mile test or, more accurately, 
driving track. This track is an oval 
with a prepared surface eighteen inches 
thick. It is built to stand the steady 


pounding of tanks which must grind 


November-December, 1952 





out fifty miles of road tests before they 
are ready to be shipped. 

For the protection of tanks and 
personnel, every conceivable safety pre 
caution has been taken. The track is 
an ample 30 feet wide on the straight 
aways and a careful 60 feet wide on 
the turns which, incidentally, are 
sharply banked at a 15 per cent eleva 
tion. 

In addition there is an electric trafh« 
system that is carefully supervised at all 


tuumes. As a final precaution the whole 
oval is surrounded by a powerful bat 
tery of floodlights that make night 
operations as safe as day. 

Although the track is not an obstacle 
course (the tanks being built to Army 
Ordnance specifications), it does have 
a series of 6-inch “washboard” bumps 
of reénforced concrete to test tank 
suspension systems. In addition there 
Is a 4-Toot deep “water hole” to test for 
leaks and the operation of tank floor 


drains and bilge pumps. 


Finishing Touches 

After the tanks run so miles, they 
move into the big modification build 
ing which is equipped to provide the 


finishing touches before shipment or 











to handle extensive modifications 
need be. After final inspection and 
painting, the tank 1s lifted up by the 
1s0-ton crane and carried to a proc 
essing area. Here all moving parts of 
the engine are coated with a preserva 


tive oil which is introduced into the 


air intake. 


Loaded on Flatcars 


big crane moves 





Once again the 
into action. This time the tank 1s car 
ried to a flatcar (one of nine which 
can be accommodated inside the build 
ing) which then moves on a specially 
built railroad spur connecting with the 
New York Central Railroad. In addi 
tion to this railroad siding there are 
two others—one tor receiving the tuel 
oils that are needed and another to 


receive “on-vehicle materia such as 





extra track, pickaxes, etc 
So off the tank goes—the product 
ot the most modern tacilities plus old 


facilities skillfully modihed to meet 
modern needs. 


At the main tank plant other special 


facilities have been installed for proc 


essing and shipping spare parts ot 
tanks. The parts section is a completely 
independent unit including its own re 
ceiving and inspection, stores, proc 
essing, packaging, and shipping de 
partments. Parts are processed quickly 
as they pass along overhead and table 
level conveyors, through dipping tanks 
containing protective materials for all 
climates and into packages and con 


tainers. 


Facilities Flexible 

Alco’s Ordnance Division facilities 
have been designed for flexibility so 
that they can be tailored to fit a wide 
range of tank production with no loss 
of efficiency in case of design changes. 


This foresight, the result of 


Ordnance 
industry teamwork, will pay its first 
dividend next year when Alco will 
switch over to production of the T48 
medium tank. 

This company, with its double pro 
duction capacity for both Diesel loco 
motives and tanks, is typical of many 
industrial concerns participating in the 
Nation's program of turning out weap 
ons for defense as well as industrial 


products for a sound economy 

























The muzzle-loading smoothbore caliber .69 Springfield musket, Model 1840, with flintlock firing mechanism 


Flintlock to Percussion Rifle 


Fifteen Critical Years in Infantry Weapon Development 


. 


by 
Jac Weller 


Well-known authority on ordnance 
of the American Civil War 


8 


“The infantryman at Sharps- 
burg had a weapon of power 
and precision undreamed 
of fifteen years before” 
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English 
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Supply 
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rmed with sn oothbore muskets, most 


i 


ampaign would 


The 


archer was faster 


thy 


a problem even today. bow in 


hands of a trained 


as accurate and reliable, and 


onger-ranged than the smoothbore 


usket 


Recruits Easily Taught 


On the other hand, a recruit could 


learn to handle a musket quite quickly. 


rearms were easier to supply with 


ummunition; they were easier to manu 


Neither 


fintlock musket nor the bow 


facture, maintain, and store. 


the was 
, 

much good in a pouring rain, though 

was less affected by a drizzle. 


the Mexi 


in War would function as long as the 


the bow 


[he percussion arms used in 


paper cartridges were reasonably dry. 


Che caps were waterproof. But the per 


ission lock was from a military 


new 


int. Its use in the Mexican War, 


to Col. George Talcott, then 


Irdnance, was limited largely 


iva and riflemen. 


You 
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ines you have 


ry 


are wondering about the early 


heard about often 


For 


im 


so 


hose called Kentucky's and others 


special duty, riflemen have been of 


portance for auxiliary service since 


ibout the seventeenth 


War, 


sometimes killed 


middle of the 


entury In the English Civil 


Loyalist gamekeepers 


Cromwellian gunners at ranges of 


three hundred yards with breechload 
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ing rifies 


No Rifles for Infantry 
In 


1512, 


Ww ar 


very 


our Revolution and in the 


backwoods riflemen were 
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alual indeed, when already trained 


de 


uc, 


in the use of their weapons and 


where individual, moderately 


ployed 
} 
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ong range shooting was possible. But 


infantry of the line were never armed 


rifles, save through necessity, it 
l nited 


the 


WwW ith 


either the States any other 


Me xXican 


reason that smoot 


or 


irmy to end of the 


Ww 


bore 


prior 


tor the simple 


iskets were superior, 


The Mississippi Rifle 
In our 


rifles, bu 


war with Mexico we did us« 


t not arming the b: 


iS! 
Jeflersor 
Mis 
SISSIPp! Volunteers armed with perhaps 


fle in the 


! , 
battie-winning ol. 


Davis « 


nt 
it 


trv. 


om nanded a 


regiment ot 


the best ri world at the time 


It was officially designated as the U. S. 
Rifle Model 1841, but came to be popu 
larly known as the Mississippi rifle after 
this regiment. 


It 


where 


was fine for some torms of duty 


, . 
only a tew slow accurate shots 


were required. It fired a patched round 


bullet of almost bore size. Even in 


skillful hands it wasn't easy to load or 


lial 
lial 


re le for long firing without clean 
ing. 
The ist mayority of 


all 


with smoothbore 


our intantry, i 


cluding the Regulars, were armed 


muskets. Only a few 
of these were the new Model 1842 per 
cussion, first produced in Lieut. 
Winheld Scott 


authority didn’t want to rely 


1544 


Gen well as others 


as 
In yn the 


new, untried percussion lock. 


Old Flintlocks 


Our had 


basically 


the second-hand 


infantry of the line the 


older flintlock types which 


like 
British Brown Bess in the 
Mexicans. However 


muskets were effective 


were ery much 
hands of the 
these smoothbore 
Intantry 
iver a tremendous fire 
period of tit 
llets 


were 
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much under bore size that they would 


load freely even alter the barrel was 


badly 


These muskets were long 


fouled 
ind sturdy 


} | 
for bayonet combat. Their locks were 


strong and reliable. They required 


os 
minimum of intelligence ind of tn 


for mastery by recruits. However, 


hre was quite accurate 


ght. 
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rolling 


even have a rear si Che round b 


after bounding down 


loose bores, ost unpredic 


The 


to some 


were 


power ot the charge 


extent lost use of the 


ive between bullet 


Short Range 


Finally, the round bullets lost ve 


ity rapidly in flight. In very truth their 


really 


it 


effective range was limited to the 


distance’ one could “see the whites of 


the enemy s eyes 


Intantry was considered the most im 


portant part of any army after the end 


ot armored cavalry. Yet, while the foot 


the flintlock 


smoothbore musket, caval 


soldier was armed with 


ry and artil 


lery had reiative values not greatly in 
ferior, for infantry could be attacked by 
artillery, cavalry, and even by Indians 
with bows and arrows. 


ln 
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the fifteen years before Sharps 


all this changed—a new weapon 


appeared in the hands 
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cause of it, cavairy no 
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preferred the tried and true flintlock 


for his troops. We had many thousand 
new percussion muskets in storage by 


} 


the end of the Mexican War but used 


mainly flintlocks in the field, save for 
riflemen and cavalry. 

Secondly, the entire exterior ballistics 
infantry arm had 


and trajectory of the 


been changed. Instead of a round ball 
t t 1. I 1 1 ball 


revolving by chance from a smooth 


bore, or 


Minieé rifle, 


from a 


a cvlind 


even spinning 


pre 


there was ro-conol 


g gvroscopically 


dal bullet 


More Accurate 
The new projectile was incomparably 


more accurate at long ranges than the 


balls from smoothbores. Spherical bul 


; , 
lets from rmfies would sometimes give 


two-hundred-yard accuracy Beyond 
that they continued to spin 
axis of the bore rather th 
of trajectory is the Mink projectiles 


did 





group poorly 


when this point was 


passed the Minic project le s sl ower d no 
critical range of this type. Further. the 
new projectiles, because of their greater 






cross-sectional density, which allowed 
ther 


and 


at iong range, wer reasonably accurate 








for firing at artillery and si tar 
gets up to a thousand ya 

Finally, and most important of all, 
the Minié bullet could be loaded easily, 
but it expanded on firing to seal the 
bore fully and take the riflin \fter 


three hundred years an 
been found to 
fire that ilso was quick nd could be 
sustained 


briefly consider what this meant 


Two Minutes to Load 


The seventeenth-century imeKeep 


er's rifle, already referred to, took at 
least two minutes to load. It required 
not only skill but tools. Breechloaders 





j 


irtridges 


before the advent of metallic « 


were never Satistactory for line intan 
try use, though they did have the vir 
tue of firing groove-size projectiles. 


Pre-Mini¢ 


the tight-fitting patched-ball sir 


muzzle rifles used 


loading 





ilar to 


our Kentucky rifles and to the British 


Baker, or even to the more complicated 
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naked-ball system of the German Yae 
These 


oversize 


gers. latter riflemen forced an 


ball down the bore with a 


heavy ramrod and perhaps a hammer 
Vay Infantry so armed had 


little battlefield useful 





- ness. 
oe 3 Even the patched 
ec ball Mississippi rifle al 
cree se] ready referred to was 


not really a military success. It could not 
be relied upon for more than a rather 
limited number of shots before it be 
came impossible to load with regular 


The narrow rifling neces 


ammunition 


sary to grip the patch covering the 
round ball was a source of trouble 
Fouling q vy accumulated in_ the 
grooves of the bore. Discarding the 
patch meant complete loss of accuracy 
with only a temporary easing of the 
oading 

The cy lro-conoidal Minié bullet 
slid easily own the bore and rested 
upon the charge of powder, where it 
was held in place by a wad made of 
the cartridge paper. When the rifle was 


hired, the powder gases expanded the 


bullet into the rifling 











uar 
ter of th eteenth century. Severa 
inswers to the basic problem were pri 
posed and tried. All inventors agreed 
that th yect had to pass easily 
low ul ore Several methods of 
expa g the bullet once it was it 
pia ( the pow ler but he ore dis 
ha re \ orked out These I 
‘ red } Vs with i or 
ra ! \ never used 1n t 
The N system o defor ung a 
\ re onoida llet into the rifling 
by pressure of the powder gases swept 
the wor Chis system was named afte 


Captain Minié of the French Army, 


though ot! laim to have invented it 
pri to | Actually, his first bullet 
was to be expanded with a ramrod 
upon a ounted in the breech 
plug be e discharge That system 


1 bullet was then in use in 


French Army 


inventor, Thourenin. 


and named after its 








However, Minié soon dispensed with 
the stem entirely, since it Was unneces 
sary. He used a hollow-base bullet with 
an iron cup. The explosion of the 
charge drove the cup into the cavity, 
expanding the sides of the lead bullet 


into the rifling. The cup or plug was 








usually dispensed with in this country. 
The powder gases then acted directly 
upon the slanting sides of the base 
ivity to accomplish the same purpose. 
Positive Expansion 

The expansion was so positive and 


that only three wide, shallow 


These 
is the several nar 


row deep grooves found in pat hed ball 


definite 


grooves were required. didn’t 


nearly so badly 


oul 


us much as 
These 
conditions made the Minié rifle the 


j f 


speed ol 


es. The bullet could be 


inch undersize in diameter 


t 
two 


equal of the smoothbore in 


since as many rounds could be 


' 
hred before cleaning was necessary. In 


fact the bullet tended to clean out the 


worst of the fouling with each shot, 


though the rifles were 


more accura 
when they were entirely clean 


nfantryman at SI ar} sbur 





power and 


hifteen 





or possible number of shots 


.° } 








cleanings to get it. At last he 
was reasonably independent of 


his had a tremendous tactical 


the war. 


Napoleon used artillery at close range 


with tell 


7 ' 
ing effect in any of his bat 


fact at Marengo, which he con 


1 to be the crisis of his career, 


was saved by a massed battery 





ler Marmot sending volleys of grape 


Austrians at ranges under three 


nto the 


] | | 
ndred yards 


Jackson at Chapultepec 





Stonewall Jackson as a young lieu 
tenant in Mexico commanded a held 
art section beneath the walls of 
Chapultepec and won a passage for our 

intry across the causeway to the 


itadel. He 


the enemy 


stood within point-blank 
range otf intantry. 
These things could not have hap 


1 Mink 


Artillery had to stay back or seek 


after the advent of the 


the protection of earthworks. It could 
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operate in the open at ranges W here it 
was really effective only by quickly 


sacrificing itself. 


Effect on Cqyalry 


Cavalry had been of battlefield im 
portance since soldiers first rode horses. 
Even after the end of armor, horsemen 
played important parts in large Euro 
pean engagements. Ney tried to break 
the British squares at Waterloo with 
tremendous cavalry charges. Murat had 
more the Russians at 


success against 


Jorodino. The only cavalry commander 


of the Civil War to play an important 
part on a major battlefield proper with 
his own command was Bedford Forrest 
whose men fought at Chickamauga, 
dismounted, with Enfield Minié rifles. 
Infantry had to be avoided by the op 


} 
airy 


posing cay after the new weapons 
were introduced. 

Even more important was the way 
in which the Minié rifles increased the 
defensive power ol the defeated side in 
retreat. Victories in a Napoleonic sense 
Once smoothbore 


were impossible. 


armed infantry lost its organization 
and was in retreat, its firepower wasn't 
sufficient to stop pursuit by cavalry, 
horse artillery, and small bodies of or 
ganized infantry. They could be routed 
by a victorious and determined enemy. 

The Minié rifle changed this; even 


broken 
sull 


remnants of formations so 


armed were formidable. Its pro- 


jectiles would carry reasonably accu 
rately and kill at several hundred yards 
whether the man firing it was in his 
usual formation or in any formation at 
all for 


rout when panic is created by the ac 


that matter. Pursuit turns to 
tual presence in the retreating column 
of organized bodies of the enemy. The 


} 
1 


Minié rifles kept this from happening. 
Missionary Ridge 

One of the least-praiseworthy battles 
of the war from the ¢ onfederate point 
of view was Missionary Ridge outside 
Chattanooga. The entire Southern cen 
an extremely 


attack 


ter broke and fled from 


strong position before an that 
wasn't even ordered. 


had 


been desperately engaged for hours on 


Yet Cleburne’s division which 


the right beating off Sherman’s at 


tacks covered the whole retreat. A 


November-December, 1952 


vastly superior and victorious Union 
army was not able to interfere greatly 
Dalton. A single 
4,000 with 


able to 


with the retreat to 


division of less than men 


hold 


Hooker's whole corps ot 160,000 fresh 


fouled rifles was back 


men of all arms for hours. 


Victory could be obtained by ma 


neuver as at Chancellorsville and Nash 


ville. Frontal attacks were successful 


only at ghastly price, as in the Seven 


Days’ and at Chickamauga. More often 
than in any other major war in the 
past, the defensive side won the battle, 
as at Fredericksburg, Gettysburg, Frank 
lin, and Atlanta. 


Attrition Decided War 
The victors in either offensive or de 


fensive battles, however, suffered so 
heavily at the hands of the Minié-rifle 
armed enemy that they could not really 
victory those same 


press a against 


deadly weapons. Attrition played an 
important part in most battles; it finally 
decided the war. 

In addition to the Minié rifles them 
selves, there was, of course, the cour 
age, the efficiency, and the skill of the 
infantry of both North and South. The 
troops became veterans quickly in the 
red glare of battles. Their officers were 
brave; they soon became reasonably 
efficient. Unlike modern soldiers who 
must learn a multiplicity of skills, those 
could concentrate 


regiments upon a 


relatively simple task. They worked 
hard for months and even years with 
a single weapon. It became 


skill 


part ol 


them; their with it was truly 


superb. 
Alabama it 


at Gettysburg 


Gordon's Georgia and 


fantry on the first day 
attacked firing better than four volleys 


That's 


fast. They had their percussion caps in 


a minute for several minutes. 





“In the fifteen years before 
Sharpsburg a new weapon 
appeared in the hands of the 
infantryman. Because of it, cav- 
alry no longer figured promi- 
nently in battles. Artillery could 
be kept at such long range that 
its effect was largely psychologi- 
cal, At last the English longbow 
was completely surpassed in 
battlefield effectiveness. The 
new weapon was the percussion 
Minié-type rifle.” 











their teeth, their ramrods in their left 


hands, and in many cases their paper 


cartridges in their trouser pockets 


Cleburne’s Division 
From a military sense, Cleburne’s di 
mentioned was 


the 


vision already 


the 


perh ips 
Their 


detensive, 


best trained in wal 


hght, both offensive and 


Sherman at Missionary Ridg 


Hooker at Rin 


was essentially a 


against 
and against 
next day 
tion of peak efficiency in weapon | 

dling. This command made the muz 
zle-loading Minié rifle more effective 
than the automatic weapons of World 


War 


producing value. 


II divisions, at least it isualty 


In spite of artists’ conceptions, the 
new rifle put an end to bayonet use 
Save In rare instances, 

Although sharpshooting in the Civi 


War 


tual engagements, the Minié rifles tre 


was generally confined to a 


mendously increased the effecti ange 


ot this fire. Telescopes were mounted 
on special rifles using the basic Minic 
system of expanding bullets 

There are many instances of individ 
uals being fired at and hit by one shot 
at ranges remarkable even today. Ser 
geant Grace of Georgia 1s said to have 
killed Union General Sedgewick at a 
of 800 with an English 


range yards 


Whitworth rifle. 


A Short Career 
The Minié rifle had a short 
By the end of the Civil War the Union 


career. 


Army had started to replace it with a 
variety of breechloading weapons, even 
for infantry use. The Blue cavalry had 
few muzzle-loaders after 1863. But 
never before or since in military history 
has the potential of the foot soldier so 
suddenly increased. Today we think of 
tanks and planes and proximity-fuzed 
Don't 


tween dawn and midafternoon of Sep 


artillery shells. forget that be 


tember 17, 1862, more American boys 


killed and wo 


first three 


inded than in the 


Normandy in 


were 
weeks of the 
’ 
vasion 
The fifteen years of ordnance 
flintlock 


percussion Minié rifle may not even be 


prog 
pro. 


ress trom smoothbore to the 


exceeded by the development of tactical 


atomic weapons. 
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BENEDICT CROWELL 


Born October 21, 1869 ° Died September 7, 1952 


G ENERAL CROWELL, first president of the American Ord- 


nance Association, was the Assistant Secretary of War and Director 
of Munitions during the First World War, 1917-1918. He served 


with distinction as president of the Association from 1919 to 1945. 
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For a Strong America 


HE American Ordnance Association records with deep sorrow the death of Brig. Gen 
Senedict Crowell, a member of its Board of Directors and a past president of the Associa 
tion, who died at Cleveland, Ohio, September 7, 1952. Engineer, student of military affairs, 
author, financier, and patriot, he served as the Assistant Secretary of War and Director ot 
Munitions in the First World War and as a special adviser to the Secretary of War in the 


Second World War. 


During the intervening two decades as president of the Ordnance Association he led 
the forces of industrial preparedness in the United States with vigor, prudence, and success 
His influence for good in all things connected with the national defense of our country is 


written large in the annals of our industrial-preparedness progress 


Following the First World War, General Crowell inspired a small group of citizens 
who were appalled by the lack of preparedness for that conflict, the apathy of our citizens 
toward armament problems, and the need for keeping alive in time of peace, on the part 
of American industry, a knowledge of the complete requirements of ordnance design and 


production in time of emergency. 


With the aid of this group—the charter members of the Army Ordnance Association 
he turned his efforts toward the importance of the National Defense Act of 1920 which 


became our national charter of industrial mobilization. 


In like degree he gave of his time and effort toward the organization of the Army 
Ordnance Association, the activities of which he directed as its president for twenty-six 
years, from 1919 to 1945. In truth he earned the title of Father of Industrial Preparedness 


in the United States. 


In this expression of tribute to a founder and leader during a third of a century, the 
Association voices its gratitude to a sterling citizen who voluntarily served his country 


with unwavering fidelity. 


During this period, in addition to his official service to the Defense Establishment he 
served as a member of the Committee on Organization of the Association, as a member of 
its Board of Directors and its Executive Committee, as chairman of many of its outstanding 
committees, notably those sponsoring educational orders, the Ordnance district system, and 


the rearmament program preceding the Second World War 


His kindly, quiet leadership of the forces of industrial preparedness contributed greatly 
to the attainment of the military and industrial strength existing in our country at the 
time of his death. To him all! our citizens, as well as the members of the American Ord 


nance Association which he directed so long, owe an abiding gratitude 


—From the minutes of the Executive Committee of the American Ordnance 


{ssociation at its meeting in Washington, D. C., September 24, 1952 
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Atomic Artillery ach tractor cab is 
Army 
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ot World War I 
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Nato Defense 
bassador William H. Draper, Jr 

itted a report to the Presi 

North 


shell on anization. Mr. 


Atlantic Treaty 


Draper, United 


-ather, day or States Special Representative in Europe, 


irrived in 1952. 


Paris on 
Having 1 the 


is report covers the first 


. »& 
red atomic January 28, 


(Army in important 
cy compar 
the SIX 


With rete 


ind offshore procurement, Mr. Draper 


his tenure of 


ence to U. S 


irtillery in nonths of othee 


considered to be military aid 


stated that European detense budgets 
have mor 1an doubled 


Korean V These 
d to build up, train 


| forces of our NATO 


since the 
increased resources 


ind 


tor aveling 
is not much 

field-artillery piece now 
can 


Che 


l nited 


cross bridges capable from the 


issistance 


any standard piece of equipme States in the form of tanks, 


Army division.” planes, artillery, and other weapons is, 
the 
flat-bed 


vehicle drawn and pushed by two trac a 


The 40-foot-long gun tube of in Mr. Draper's opinion, indispensable 


NATO forces quickly to 


combat 


new weapon is carried on a in bringing 


Status of 


greater readiness. 
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The 


equipment 


flow of military weapons and 
United 
" 


increase still fur 


trom the States 1s 


increasing but must 


ther in order to provide the European 


detense forces with the substantial 


quantities of modern Wwe 


| . 


ipons re 
quires 


\s part of our military assistance, a 


scale program procurement in 


The 


great sig 


Europe was adopted a year ago. 


objective and the 
ot this step is that it is in 
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a production base which will 


ike it possible tor the countries of 


Western 1 I the 


rents. 


iddition, these offshore 


prox 
contracts will contribute 
ly to the effective use of labor 
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tor imports neede 
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Army, Navy, and Aw 


Force procurement officers were author 
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CIVIL 


ized to begin the placement of offshore 
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procurement contracts in 


vultitude of major and minor 
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Specifications and blueprints had to 
translated into many 
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languages; 


surements converted 


into the metric 


contracting procedures nor 
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gy customs 
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Nevertheless, the three military serv 


ices carried out the program and actu 


ally placed contracts for nearly $700, 


000,000 of military production in 


Europe betore the fiscal year ended on 


1952. Practically all of this 


June 30, 
huge total is being produced in nine 


NATO countries. 


Radio Wind System 


Wind direction and wind speed are 


still problems in hitting the target. 


Greater accuracy can now be obtained, 
result of 


however, as the new equip 


ment developed by the Army Signal 


Corps and described as a “rawin 
(radio wind system). 


T he 


more accurate facts about wind direc 


new system will help gather 


tion and wind speed. Measurements of 


this sort are used for forecasting 


weather conditions, in planning aircraft 
flights, and in computing ballistic cor 
rections for the trajectory of shells, 
missiles, and rockets. Such information 
used to tell in advance 


, 
may also be 


which way radioactive materials will 


scatter. 
The 


mobile automatic tracking radio direc 


“rawin system consists of 


tion finder and a new type of radio 


sonde, or radio set, carried aloft into 


the atmosphere by weather balloons. 


set permits, for the 
continuous automat 


condi 


recording of atmospheri 


tions aloft. lf necessary, 


Operated remotely 


The set it replaces had to be manually 
operated on the spot. The radiosonde 
back 


information 


transmits weather data to earth 


automatically, including 
on wind speeds, wind directions, pres 
sure, temperature, and humidity. 


Advanced 


set to be used in areas 60 degrees below 


design permits the new 


zero and in steaming tropics and arid 


deserts. 


Increased clrical e fficie ney has 
been built to the new set. Power 
, 


the signais is les 


fo operate an ordinary, 


The “rawin”™ set can be carried with 


troops i ie hel a 2-wheel one 
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ton trailer. It can be broken down and 
carried by jeeps or manually. The new 
radiosonde weighs about two pounds 


and is the size of a telephone. 


Gage Savings 

The Gage Department of Franktord 
Arsenal in Philadelphia reports savings 
hscal year 


ot $135, in one-halt of 


1952 as a result of modifications of 
obsolete and 
stock World War Il 

This economy, through modification, 


| V-] Day by the 


has been practiced since 
Gage Department and has resulted in 


unserviceable gages in 


trom 


approximately 


Modification 


procurement 


; 


also saves hundreds of pounds 


high-grade tool steel which 


critical item at thi time 


One of the purposes of gages is to 
transfer the skill of measurement from 
the workmen or inspector to the gage, 
thus permitting the employment of in 
skill to 


acceptance inspection of the product. 


spectors of limited perform 


During World War Il, the Gag: 


Departme nt of Frankford {rsenal 


supplied over 500,000 gages for 


inspection of Ordnance materiel 
which included intri 

inspection of lenses 

< ontrol instrt 

units, and 


munition 


Since tech 


World War II gaging 
niques have been further developed, 
particularly the application of electric, 
electronic, and pneumatic principles in 
ing. 


An example of the use of gages and 


the need for accuracy can be shown 


in the manufacture of an ordinary 


caliber .30 bullet. The bullet may vary 
in diameter only one-thousandth of an 
inch (0.001-inch) which is about onc 
third of the thickness of a human hair 


The 


this dimension 


ring gage that is used to check 


may vary in tolerance 


only one half of one ten-thousandth 


of an inch which is 5-inch 
The internal me 
} 1 


which is used to check this ring gag 


machine 


suring 


(the that inspects the bullet) 


must be accurate to one one hundred 
an inch (0.00001-inch). 
blocks 


measuring 


thousandth of 


The gage that are used to 


set the internal machine 


that inspects the 


to five Mi 


that checks the gage 


bullet, must be accurate 
lionths of an inch (0.000005-11 The 
block or instrument 

setting block, that 


checks the 


inspects the bullet, must 


master 
ures the 
mac hine, that 


to the millionth part 


10-inch)! 


Atomic-Powered Carrier 
N ivy | da 


ball predicted that the next Fo 


Secretary of the 


eT approved by ( 
powered by the su 
plication of atomic energy 
Mr. Kimball 


power 


Sard the 


plant has already 


Navy, d it 1s 


| irge atomic 


been awarded by the 


planned to use the engine to irrier 


propulsion.” He expressed the hope 


vessel of the 


ForrestAt class will be atomic-powered. 


that the third or fourth 


Two ships of this class 
$9,900 tons have already 
proved by Congress The 
these, the USS. Forni 

Veu 


now under construction 


port News, Va 


Kimball has 
Navy 


for at least one ship of this 


Secretary 


stated that the will ask 


year for the next ten years. He 


that “we need four of these carriers 


under construction at this very mo 


ment.” He does not feel that two of 


these ships are enough. The Na 
theretore going to ask ( 
more of them. 


developm« 


other 
Kimball 


built 


Discussing 
the Navy, Mr 
“most of the 
World War 
and that the program of mox 
with the Na 
“modest program of new cot 

He als 


Vanees have 


said that 


vessels during 


Il have been modernized 
lernization 
is continuing along 


remarked that 


been made in th 
missiles 


vent of guided 


ordnance generally 





tirely new developments since the 


end of World War II. 
Kimball 


held 


Secretary said that in the 


aviation ‘we have several planes 


now coming into production which 
can outperform the best planes known 
to be in the hands of those who oppose 


our way ot lite. 


Modification of Vehicles 
The 


adopted for its 


Army claims that modihcations 


vehicles will 


save an estimated $ equip 


ment to be procured under present 


contracts, 


Such savings are expected to result 


trom more than tensive 


study in the held 


Department 


thirty i 
tain waterprooht 


sible to substitute nera 


tor, which is less 


more 


efhcient than the closed prooted 
type. 

In addition, now | ble to use 
the same get I » all standard 
Army 
Nine 
| 


dreds ot different 


trucks o 


generator issembi1es 


parts 


Another 
the inc 


lusion 
certain modit 


Will enable 


specific terrain or climat ynditions, 


such as in the sub; mperatures of 
an arctic winter 
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Aircraft Production 
Air 


announced re 


Under Secretary of the 


Roswell L. Gilpatric, 
cently that aircraft production in most 


cases is meeting schedules. 


the 


quality 


He emphasized fact that the 


goal as 


primary not quan 


tity, and that c om paratit € inven 


tories should take into considera 


tion the great improvements in per 


formance that have been achieved 


solete and obsoiescert plane § 


previously on hand, 


Mr. Gilpatric said that the best way 


out where we stand today in 


production, compared with 


where we were two vears ago, Was to 


take as case histories several of our 


programs. He 


strat 
The Air Force 


“has three types in 


at present,” he said, 


production and two 


€ prototype and preproduc 


others in tk 
n res, respectively. Of the first 
in produc 


Worth plant 


neces have been on sched 


2H 1s continuing 


Convair-Fort 


ir a schedule, I should 


add, ch | not been modified dur 


ing that u € 


The B-s> light bomber, the U.S.A. 
version of the British Canberra, prepa 


ration for the production of which 


, , 
started about a year and a half ago, 


, os 
should begin emerging from the final 


ussembly stage at Glenn Martin early 


pal bon r program ts 


ll know, the B-47, large 
have 


of which been or 


7u1p the medium bomber 


ur 143-wing for 
ayo production of the 
now at Boeing 


1 , 
of the three plants dedi 


ly started: 


um, B-47's are being 


rate of better than one 


course, working 


erating 
week ) 


Since Korea, the number of major 


airtrame and enyine plants under Air 


Force cognizance has about doubled. 


There are now in production for the 


Force 


Air Force over twenty major airframe 
plants and twenty engine plants, about 
half of which not 


were in operation 


two years ago. 


) , 
Regarding fighter production, Mr. 


Gilpatric said that “our two mayor 
programs in terms of numbers are 
F $4 
factured by Republi 
F-86 fighter 


North 


ago the entire 


the fighter-bombers manu 


lircraft and 
pro 
Two 


out 


the interceptors 


duced by imerican 
years monthly 
put of F-84's and F-86's was fifty 


five, or less than three of these 


ajt a day 
o he combined output of Re 
Now th mbined output I 
public and North Americar 


a month, or better than 13 


lis running 


It should be added that mean 


there have been introduced suc 


improvements into both the 


underjet and the Sabrejet which, 


ile they have resulted in our having 
hand less airplanes ot 


resulted 


either type, 
in superior performance 


1 


1¢ airplanes we do have.” 


Career in Guided Missiles 
Army Pace, 
announced the opening of 


new career in guided 


Secretary of the Frank 


recently 
missiles to en 


» in the Army. The step was 


is a realistic one toward the 


rration of guided-missile operations 


Army's established weapons 


Secretary Pace said that qua 


, : 
nen who desire to volunteer 


licted 


vuthorized to submit applications 


gh normal channels. If selected, 


] 


applicants will be transferred, fol 


lowing completion of their normal basic 


training, to the Antiaircraft and Guided 


Missile School at Fort Bliss, Tex 


fully complet ng 


at Fort Bliss will be 


, Ta , 
come eligible tor promotion to the 


Personnel success 


th fraininea 
the {training 


highest warrant offic er grade S. 


one 


For several years the school has been 


tr relatively small numbers of 
Army, Navy, and some Air Force 
ers in guided-missile techniques. The 
Ar V 


de’ clopme nt of 


ofh 


that today, as the 


pointe d out 


these w eapons nears 


ompletion, greater numbers of special 
] ] 


ists must De trained 
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Save the Stand-by Plants! 


An Editorial 


ECRETARY of Defense Robert Lovett recently declared 
that his department did not foresee any departures from 
present goals and time schedules of the mobilization pro 
gram. While there may be some “further refinements” in 
military production, Mr. Lovett indicated that there would 
be no basic changes in the shape of the defense program. 
The armed services expect to realize their major goals by 
1955. These are 143 aircraft groups, 16 naval carrier groups, 


and an Army of 21 divisions 


$129 Billion Voted 


Defense Mobilizer Henry H. Fowler reported in October 
that of $129 billion voted by Congress for military procure 
ment and construction since June 1950, $41 billion have been 
delivered or used in construction; 58 billions are now in 
plant or construction pipelines; and contracts covering most 
of the remaining 30 billions will be let in the next g months. 

Although pointing to “specific gaps” in the mobilization 
program, Fowler said “we are, or shortly will be, at the 
stage where it is feasible to accelerate the scheduled produc 
tion of many important items of military equipment and to 
raise our goals—if the national security requires.” 


Roswell Gilpatric, Under Secretary of the Air Force, an 
nounced that the Government has rejected proposals to re 
juggle present aircraft and engine production schedules. Last 
July a report was made to the Aircraft Production Board of 
the Defense Production Administration recommending Air 


Navy 


planes and engines, a reduction in orders for other types, and 


Force and cancellation of orders for some types of 
increased production on a few advanced types of planes and 
engines. These recommendations were formally rejected by 
the Aircraft Production Board. 

The disclosures of Messrs. Lovett, Fowler, and Gilpatric 


are highly encouraging indications that our gigantic defense 


program is going forward satisfactorily and that we are daily 


adding to our military-naval-air strength without serious im 


g 
pairment of our civilian economy. But always there is the 
problem of adequate storage of our reserve fighting equip 


ment and proper 


maintenance of our production lines once 
the present goals are met. 

In the first place, it is obvious that the bulk of those costly 
items which are being produced in such amazing quantities 
must be stored until such time as needed for combat pur 
poses. Since we never hx our own M-Day we, as a people, 
can never say just when our defense equipment will be used. 

Ordnance organizations of the defense services are making 
good progress on the storage and battle-ready maintenance 
of finished armament and parts. But storage problems are 
certain to multiply now that military production is really 
rolling. The construction of adequate storage facilities must 
keep pace with the construction of production facilities. 

We know, 


combat vehicles is seven times higher than a year ago. Air 


for example, that the production of tanks and 
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craft delivery in July was well over 800 planes a month, But 
it would be the utmost folly to build superior tanks and 
planes and permit them, since they are not immediately 


needed, to disintegrate in open storage. We just went 
through that sort of thing a short five years ago, and it is 
to be hoped that we learned that lesson. We can manufacture 
the best electronic equipment in the world, But if special 
care and attention are not devoted to it, such equipment will 
soon become of no value to any one. There is nothing more 
useless than a radar system that doesn't work—nor a tank, 
nor a gun, nor a rocket, nor a pistol! 

The storage and maintenance of military equipment are 
just as important as the production of it—1in terms of pos 
sible future combat efhciency. To produce vast quantities of 
military gear and then neglect it is to destroy what we are 
building and to leave us, in the end, just as unprepared as 
in the beginning of our defense effort. 

The second problem is intimately linked to the first. What 
will happen to production facilities when defense require 
ments are either partially or wholly met and such facilities 
are no longer needed for current production? 

sarring an all-out war—which God forbid—in a few years 
we will be confronted with the problem of the storage and 
maintenance of machine tools and plant equipment, the prob 
lem of stand-by plants, the problem of the second hand deal 
ers who will want to grab Government production tools out 


of our hands for a fraction of their value. 


Should Solve the Problem Now 


The time to deal with this problem realistically is now. 


Our best brains should be mobilized immediately to work 


out a national policy that will safeguard our production tools 
in a state of availability for instant use—in the event that 
the present “cold war” becomes a global shooting war. 
Thus far we know of only two concrete proposals. C. I 
Wilson of General Motors has argued eloquently and con 


FE. Wil 


transter ot 


vincingly in favor of dual-purpose plants, while ¢ 


son, late of General Electric, has called for the 
ownership of military production facilities from government 
to private hands with an eye to their availability for emer 
gency use. 

In either case our Government must keep necessary stand 
by plant free of tax burdens and other burdens which would 
seriously impair our ability to get into all-out production 
in the shortest possible time in the event of war. 

One of the greatest lessons of our short military history ts 
that preparedness is not a matter of months or years. We 


This 


iilability for combat use of items already 


must be prepared at all times for any war emergency 


means the instant av 


manufactured and adequately stored. It means the ability to 


ro into full wartime production easily, qui kly, and efh 


1 
ciently. 


Atomic warfare does not tolerate second guesses 
g 





The Army’s New Atomic Gun 


oe.” 


The Army's newest weapon is the 280-mm. generator-powered gun capable of firing an atomic projectile. Transported by two 


mammoth prime movers, one at each end, above, it has excellent mobility for an 85-ton weapon and can travel at 35 m.p.h 
on the highway. Shown below being set in firing position, the big rifle has a range of 20 miles and unusual accuracy (Army photos). 
{Ore 2a 
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As Keller, general manager, Chrysler Dela 


Tank Plant Albert W. Gilmer 


Philadelphia Post, was 


Louisiana Post, American Ordnance 
vice-president, Silas Ma ware 


sociatior rst 
son Company, Shreveport, La president of the 
hai toastmaster at the luncheon and intr 


national director ; ¢ 
luced the speakers 


began at 


Division; and director, 


American Ordnance As The meeting 


president, Firestone re morning and concluded 

npany, Akron, Ohi t 
member of Council anc 

and Packaging Divi “0 members 


sociation 


& Rub 


he afternoon. A speci 
Philadelphia Post cor 
Other 


\ssociatiot resented by large 


the Abx 


Post under its 


Ordnance 


Company, Schenectady cluding 


B. S. Goodwi 
Thomas F. Collerar 


the proving 
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Wharton, member Che Chrysler Delaware Tank 
gated \ of several industry-operated 
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track. Where a 240-acre 
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operation when the vear closed. The rst 
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riolk Naval 
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bout 900,000 square feet of floor 


necessary to handle 
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NEW 
DEVELOPMENTS 





FUZE INSPECTOR 
Many 


new 


soldiers’ lives will be saved by 


completely automatic hand-grenade 


fuze inspection machine, developed by Gen 


Electric's X-ray 


utilizes extremely 


eral department, 


sensitive cadmium sul 
fide crystals as X-ray detectors and elimi 


nates the danger of human 


An estimat 


a year 


error im tispec 


tion d $2,000,000-plus savir 


if used on ¢é 
effected by elimi 
ivy film, now employed 
cent inspection of the 


at reduction 
100,000-volt X-ray 


meh the fuzes as they 


X-ray 


he time-delaying slow- 


tube and the 


fuze 
X-ray 


excites the 


not packed in the 


ht, too much 


passes through t fuze and 


valve-like crystal to the point at which it 


will pass current to actuate a mechanism 


that drops the defective fuze down a chute 


] 


Lack of enough of the time-delay element 


would cause premature explosion of the 


grenade, possibly in the soldier’s hand 


ATOMIC PLANE ENGINES 


Construction of facilities related to the 


eventual development of nuclear propul 


sion for aircraft has been authorized by 


the | tomic | 


, estimat d 


nergy Commiussior 
to cost ap 
llion, will be built at 


t 


1 Reactor Testing Sta- 


mstruction is scheduled 


devices 
Force cot 
d devel 


Oak Ridge 
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which 


by National 


selected for Quality 
and Dependability 


Products bearing these familiar 


fod 


Oh 


trademarks have all established 


FOR TRANSPORTATION 
~ AND INDUSTRY 


(S) 


enviable reputations for quality and 
dependability. And to guard product 

reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders 





Ws 
DetreoT 


QUALITY GEARS 


TUDEBAKER 


National's unparalleled experience in producing 
malleable, heat-treated malleable, and steel castings 
is at your disposal. Sales offices and engineering facilities 
are located at all five strategically located plants. 


A. ss8 


PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill, and Chicago 50, Ill. 


A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 


ductility, machinability, toughness 
~ 


\ 
Add Yahi 


will give you a better finished 
product. Available 
for group showings. 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANYS”. =f 


CLEVELAND 6, OHIO ge. 7 1008 
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“ght answers 


with this 


UNDERWOOD 


SUNDSTRAND 10-Key Adding-Figuring Machine 





Right vou are your figure- 
facts from an Underwood 
Adding-Figuring Machine! 


And that goes for the preparation of 


getting 


Sundstrand 


sales data, payrolls, stock records, in- 
voices and practically any other figuring 
job in your business. 

This machine is compact, precision- 
built 
fastest hevboard., 


and equipped with the world’s 


Operation is simplicity itself! The 10 
numeral heys are grouped under the 
fingers of one hand . and anvone in 
vour office can quickly develop a smooth 
touch method. No tiring headswing. 

What's more, the action of the ma- 
itself is cushioned and 


chine quiet. 


for increased key- 


Kevs fit 


board accuracy. 


finger tips 
The price is right, too! So don’t wait 
any longer for the quickest, easiest figure- 
facts you ever had! 
Ask 


of the l nderwood Sundstrand 


for a demonstration 


Adding-Figuring Machine... 
today. 


UNDERWOOD CORPORATION 


Underwood Corporation 
Adding Machines... 


Carbon Paper 


. Accounting Machines 
Typewriters Ribbons 
One Park Avenue, New York 16, N. Y. 
Underwood Limite Toronto 1, Canada 


Sales and Service Everywhere 
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New Developments 





MISSILE TEST STATION 
A $440,000 expansion of testing facili 


the Army Ordnance Malt 


> test 


ties at Corps 
station has been 
1953, according to the General E 


Company which operates the latiot 


Phe 


thon 


program calls for a new combus 


laboratory, a water-filtering pl 
| 


additional and additi 


of the 


water source 


control roon 


station hz 


more than five vez 


uted valuable data for basic rocke 


fuel development. Sit 


lesign and { 


inception, the station has static 
rocket motors as part of the joi 
Electric-Army Ordnat 


research program 


RADAR SIMULATORS 
for the 


of radar simulators 


\ contract constructiot 
unber 
guided-missiles divisior 


and Airplane Cor 


equipment will be 


ived by the 


he Fairchild Engine 


poration. The used 


the training of radar operators for Navy 


jet interceptor aircraft under simul 


conditions. Used in conjunctior 


flight 


tactical 
with a simulator it 


the airborne radar of a jet intercey 
Che simulators 
Navy's 
mitract 


The 


to “feed in” 


produce 


being | 


Special Devices ( 


with the Office 


equipment will permit 
problems 


ould be encountered by 


rator viewing his during 


scope 


intercept mission. From 


ns appearing on his simulator 
dar operator directs the pilot “fly 
the flight simulator in the attack o 
Use of the I 


. of 


Witt! rhe 


enemy 


conjunction 


permit coordinated crew 


MOBILE FUEL TANK 


designed mobile jeun 


petré 


auxiliary source 


eum supply by land or air 


testing by the Ar 


lwo experm 
1 


800-gallon tank were 


the Quartermaster 


D> 
tin-Farry Corporation ot 


Drawn in tandem behind 


he tanks will be tows 


ds over rough roads and 


1 unloaded in cargo aircraf 


studied for general usefulness and 
ceability at the Army Quartermaster 


Lee, V: 


er, Fort 


aboard an aircraft 


more units may be stacked 


r for transport. However, 
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rectric 





THE TAFT MUSEUM 

now a famous Cincinnati 
landmark was once the 
residence of Mr. and Mrs. 
Charles Phelps Taft. Built 

in 1820 when architecture 
was influenced by classic 
forms, this historic house 
merits the visitor's attention 
for its charm and authenticity. 


HOME OF 


New Developments 


the entire equipment, includ 


may be transported by air 


ANEW COMPUTER 
\ new and improved “ele 
capable of working the n 
complex mathematical problen 
developed by Goodyear Aircraft ( 
ion, Akron, Ohio 
The L3, amazing new versior 
wodyear electronic differential 
can solve in one hour sciet 


oblems that would require as muc 


The Goodyear differential analyzer 


500 hours of advanced 
engineering specialists 
The al aly rcT solves | 


the ouginal Sime (401 


engineered conveying 


f Alvey-Ferguson 
Engineers All Types 

of Conveying Systems 

For All Types of Industry 


YOU CAN SEE THE SUPERIORITY 
OF A-F CONVEYOR ENGINEERING 


Cincinnati is famous for many 
types of products — among 
which are A-F Engineered 
Completely Co-ordinated 
Conveying Systems. 


For a discussion of latest scientific handling methods write 


THE ALVEY-FERGUSON COMPANY 


Cincinnati 9, Ohio 


533 Disney Street 
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systems 


Offices in Principol Cities 


of voltages and wave fo 


transcribed onto paper 

ing machines and interpreted 
technicians. Problems of direct 
tion are answered through a 
electrical and mechanical circu 
substituting different voltag 
GEDA for the different parts « 
tion, any problem of motion tl 
translated into a mathematical 


Cal be solved 


NINETY BELOW 


One of the coldest spots in the Natior 
in the 60 foot-square polar laboratory 
in Cleveland, Ohio, newly built by Per 
fection Stove Company. Currently, con 
pany engineers and technicians are work 
ng m temperatures ranging from 70 t 
degrees below zero. The laboratory 
emperature, however, can be 
1 to as low as 90 degrees below 
Unique in private industry, this 
90-below cold laboratory ranks witl 
developed by the armed services 
cold-testing of combat vehicles ; 
equipment which must operate 
regions. The cold laboratory 
a cost of $250,000 to test the startu 


j 


acteristics of internal-combustion et 


fuels and lubricants, metals, materials 
the efficiency of heating devices at tem 
peratures ranging from minus 65 to minus 
85 degrees Fahrenheit 

Walls of the cold chamber are insulated 
with 12-inch thicknesses of rock cork; the 


exterior, wall, and ceiling flooded with 


463 








ox YG a N New Developments 
Che ceiling is applied o1 


transite-corrugated board supported 


WHEREVER NEEDED ©)". 
laboratory is refrigerated 


ipressors hooked 
Liquid F-22 (Freor 
The entire system 








AIR FORCE 
ENGINEER CORPS 
ORDNANCE CORPS 
CHEMICAL WARFARE 
MEDICAL CORPS, 


all have important needs 
for oxygen, met in combat — — gam wees 
areas by these mobile oxy- MAGNET = ae 
gen generators, manufac- 
tured by Air Products, Inc., 
Allentown, Pa. 


Air Engineering by NIAGARA 


Magnetic fields as high as 40,000 gauss 











has developed important components for these, as well ooo with w 
as industrial systems involving the production and use of diameter and an air gap « 


eld is produced whic 


special gases, controlled atmospheres, control of moisture 
and heat in air and gases, heat transfer between gases and 
liquids, condensation of vapors and gases, heating, cool- 

ing, refrigeration, moistening, drying and treating air and =“ 7 oe er 4 
gases for exact control of moisture. nes ing dimensions 


es high, the magnet 


in 50.000 thror 


If your process, material or product needs protection OF proximately 5,600 pounds 
improvement by a better control of atmospheric i- sii 
ee ae — Som atmospheric Condi- gx yGEN FOR CARRIERS 
tions, or if you require such controlled conditions for 6. .ocn plants. capable of makine 
testing or production, your nearest Niagara Engineer © aircraft carriers self-sufficier 
has experience that can help you. Write to the Niagara" °*ysen tor axa p- 

eloy under a Bureau of Ships progran 
Blower Company, Dept. ©, 405 Lexington Ave., New tn the past, carriers have been dey 
York 17, N. _. upon shore bases or refueling 
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SILECTRON 
“C”’ CORES X 


for Quick 


4 

IN 
PRODUCTION 
QUANTITIES 


... wound from strip as thin as 0.00025” 








Tedled 


CO 


and 


Arnold “C” Cores are made to 
highly exacting standards of qual- 
ity and uniformity. Physical di- 
mensions are held to close toler- 
ances, and each core is tested as 
follows: 


29-gauge Silectron cut cores are 
tested for watt loss and excitation 
volt-amperes at 60 cycles, at a 
peak flux density of 15 kg. 


4-mil cores are rested for watt loss 
and excitation volt-amperes at 400 
cycles, at a peak flux density of 
15 kg. 


2-mil cores are tested for pulse 
permeability at 2 microseconds, 
400 a per second, at a peak 


flux density of 10 kg. 


l-mil cores are tested for pulse 
permeability at 0.25 microseconds, 
1000 pulses per second, at a peak 
flux density of 2500 gauss. 


% and \4-mil core tests by special 
arrangement with the customer. 
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Now available—"'C” Cores made 
from Silectron (oriented silicon 
steel) thin-gauge strip to the 
highest standards of quality. 
Arnold is now producing these 
cores in a full range of sizes wound 
from %, 4%, 1, 2 and 4-mil strip, 
also 29-gauge strip, with the entire 
output scheduled for end use by the 
U. S. Government. The oriented 
silicon steel strip from which they 
are wound is made to a tolerance of 
plus nothing and minus mill toler- 
ance, to assure designers and users 
of the lowest core losses and the 
highest quality in the respective 
gauges. Butt joints are accurately 
made to a high standard of preci- 


sion, and careful processing of these 
joints eliminates short-circuiting of 
the laminations. 

Cores with “RIBBED CON. 
STRUCTION™* can be supplied 
where desirable. 

Ultra thin-gauge oriented silicon 
steel strip for Arnold “C” Cores is 
rolled in our own plant on our new 
micro-gauge 20-high Sendzimir 
cold-rolling mill. For the cores in 
current production, standard tests 
are conducted as noted in the box 
at left—and special electrical tests 
may be made to meet specific 
operating conditions. 


® We invite your inquiries. 





*Manufactured under license arrang 





No Missing Link Here 


Deep in the Jungles ‘way back when’— San Wiis Bo aniiitbdit enitieabdy 


Apes made the FIRST “Rivetless Chain”  - \\ \ is eleaiiiee. ‘The aily mameeny soe 


ir, is supplied either 


Apes have 
chains. By 


tails they 


ysten 


1 bearing has 
ndustries 

se bearings 
| outer sleeve 


Du Pont FM 


Drop-Forged Rivetless Chain 
another FIRST by 
JERVIS B. WEBB COMPANY 


Proved by years of dependable service > Drop-Forged Rivetiess Chain 
first developed by Jervis B. Webb Company for Trolley Conveyors. Simple 
folate mE tigers. t is cheaper and lighter per unit of ultimate tid -tale ism isle lemme lad / 
other type of conveyor chain an be in led or removed by unskilled 
ifolelel@maloh alate MaloMah]-11 me 2-11¢) Meolam loin: requires no special or joining links 
rolale Maile mol Melt iaelalal-14 (10 Mel Mielal am olelia € s so designed that it cannot 
become disconnected while in service 

The No. X458 Chain (illustrated below) is,completely interchangeable with 
the Webb FIRST — the original No. 458 Chain designed in the early Twenties 
by Mr. Jervis B. Webb. X458 Chain has the improved webbed side link which 
Cicat 


Vlelticlalilelin ants flens it preventing telescoping whi le in service 
nsion due 


earings can 


We're In Position To Make not be press tted, and they usually use 


IMMEDIATE DELIVERY 


X458 Drop-Forged Rivetless Conveyor Chain 


Improved production and material resilient 


conditions have enabled Jervis B. re om Pea | out, decrease 
Webb Company to stock an ade- —— coe * peration, minimize 
quate supply of X458 Chain — 
ready for immediate delivery —to 
meet your conveyor system needs 


mechanical 
resistant 


most 


a ENCY RELAYS 
wave radio re 
the fu 


= ‘ “ Quen a | ino 1} ] ; 
CONVEYOR ENGINEERS “5 “ S\>,AND MANUFACTURERS ep li point 


JERVIS B. ~ ~ WEBB - ») * COMPANY oe, Wachingion, D.C, capuhaene 


8931 ALPINE AVE OFFICES IN uipmet ” ing in the frequencies 
DETROIT 4, MICH PRINCIPAL CITIES m for rapid relay of teletype 

such 

carried by wires, and con 

: : 3 u ion : I ing world-wide Military Air 

FACTORIES IN DETROIT... LOS ANGELES .. . HAMILTON, ONT. ranspert Service Communications 
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J engine pre-heating 
Floods engine components, battery 
crankcase, carburetor with hi-velocity 
warm, dry air. Makes starting easier, faster> 7 
positive—even at 65° below! 


personnel heating 


Warm air—plenty of it— independent of engine 
operation 


comfortable and more efficient! 


windshield defrosting 


Keeps windshield reliably ‘frost-free.’ Assures 
clear vision, safer driving at all times 


independent of engine operation! 


completely 


Model 1030 


overall— 
physical size 


Weight (lbs.) . . . . « 23 
8-3/4 
16-5/8 


Height (inches) . 
Length (inches) . 
Width (inches) 


circulates swiftly, evenly to keep personnel 6-7/32 


Installation 
space (ft?) 
.523 


South Wind brings you all 3 with this... 


compact new heafer 


immediately ! 


@ Never before has so small a heater afforded such wide 


application —such amazing output of heat—as this new 
South Wind heater. Now, this truly compact unit, de- 
signed to meet military specifications, is available to 
assure maximum vehicle and personnel efficiency un- 


der the’ most stringent weather conditions. 


Versatile! Offers equal performance for trucks, sta- 
tionary engines, air-cooled and liquid-cooled engines. 
Powerful! The most powerful heater for its size in the 
world with a useable output of 50,000 BTU’s per hour! 
Adaptable! Burns gasoline, jet fuel or kerosene. Sim- 
plified operation! Easy to install! Reliable! Even under 
the toughest operating conditions, heat, and plenty of 
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it, is assured 


Write Today for specific model information or experi- 
enced counsel on any phase of heating. Address inquiry 
to South Wind Division, Stewart-Warner Corporation, 
Indianapolis 7, Indiana. 


oxitte Wind 


wee wv S Pet ore 
PERSONNEL HEATING 
an r 
EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 





industrial spray finishing equipment 


CAVE UP TO IS 


by pumping from 
original containers 


With Binks Material Handling Pumps, you deliver “heavy” materials— 
like sound deadeners, dopes, adhesives, buffing compounds, sealing 
compounds, rust preventatives, gear lubricants and many others here- 
tofore considered impossible to pump—directly from the original con- 
tainers to the spray guns or flow guns. You save up to 15% in handling 
time alone. 

’ Moreover, only Binks Pumps offer the Surge Control, a new device 
that eliminates the annoying “spurt” of material when the operator 
first triggers the spray gun...gives you smoother coatings and saves 
expensive material. 


Send today for manual 700 

12 pages filled with data to help you select 

the right pump for dozens 

of money-saving applications. No obligation. 
Address: Binks Manufacturing Company 
3122-30 Carroll Ave., Chicago 12, Illinois 


EVERYTHING OR 





SPRAY PA/NJING GUNS © SPRAY BOOTHS © MATERIAL TANKS © EXTRACTORS & ACCESSORIES 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED DIRECTORY 
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ter with transmitter and receiver sites on 
the base, has proved itself efficient, eco 
nomical, and virtually free from “bugs.” 

In present operation the system cor 
nects the remote hig! frequer cy tra 
mitter to the base Communications Cet 
ter. Chief advantages of microwave 


ports of the future are 


the Defense Depart 
hour qualificatio 
ngines must pass 
roductior Tt 

har 75.000 T il 


times 


propellers 
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Have you a fastening or clamping problem? 
IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 


Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either “standard”, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 





Combination Latch-Hinge (z14-1020, z1a-1009) 


A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 
removed by unlocking all four fasteners. 





Back View 


Power-Pack” (z1a-1104) Flush Type 


This behind-the-catch view Clamp Assembly 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a ‘“‘knuckle 
breaker”! Ideal for operation 
in sub-zero temperatures. 


(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they’re installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 


Heavy-Du 
vy-Uuty Write for Specialty 


Hood Fastener Hardware Catalog, show- 
007) ing our extensive line, or 
address your problem to 
z cy , THE BASSICK COM- 
Cacching” vehicle PANY, Bridgeport 2, 
hoods is but one of the wo Conn. In Canada: Belle- 
many uses for this ville, Ont. 
type of fastener. It 
always provides a de- 
pendable and econom- 
ical “hold”, yet allows STewAaT] 
easy access to encased a 
units. Bassick makes A DIVISION OF 
many sizes and styles. 
MAKING MORE KINDS OF CASTERS... waning casters 00 wore COLIN) 
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=== Anepacan: 


Cuemicar, Pains Company 


coy 
AMBLER [tia PENNA. 


Technical Service Data Sheet 
Subject: PROTECTING ALUMINUM WITH 


ALODIN 





“ALODINE” No. 100 
No 


phosphate sur 


Alodine 


face on aluminum which 


thin, tough, durable, non-metallic, 


tinuous with and a part of the 
The “Alodine 


paint life, and 


metal 
prolongs 
num exposed painted to the 
phere 

100 bath 


With the 


temper 


Alodine” No 


its normal ature of 120° F 


ing time by immersion 


minutes—and by spraying, 15 


20 seconds. Coating umes and 


temperatures can be varied to suit ope 


ating conditions 


“ALODINE” No. 600 
Alodine No 


resistant 


600 


forms 


coatings that provide 


protection tor unpainted aluminum 


also make an effective paint-base. Th 


grade is recommended tor use in 


ot Alodine No 


that 


100 on 


parts are to remain unpainted ¢ 


to be only partly painted; and 


or not these are given a paint finish 


COATING DATA ALODINE 


coupesstion Amerphous phoaphere. 
. Depending on ciley trected 
trom an widescent blve-gre: 
wey 

From 6.01 ve 6.08 mil 


coLoR 


THICKNESS 
50 re 300 mgs. per square foot 
mes . 


WEIGHT 
quore feo 


SOLUBILITY 


ELECTRICAL 
PROPERTIES 


wEaT 
STABILITY 


| with ond os Mexible 


FLEXIBULITY 


ABRASION a id 
RESISTANCE ocd ened 


CORROSION Pe nted~ superior 
RESISTANCE uv = oh 
Covernment Fin 
Paint 

BONDING 


Excellent 
peciticetions 

TOXICITY 

BmETALLIC 


CORROSION 
fesistance 


me Corrosion. 





100 forms an amorphous 


con 
basis 
film anchors paint, 
protects alumi 


atmos 


coat 


approximates 


bath 
of IMMERSION TANKS FOR DIP 


corrosion 
excellent 


and 


aluminum 


on all 


aluminum castings and forgings whether 


Me oppreciable dimen 
occur when cluminum is Aled 


Unimporred ot temperetures thet melt olum 
8 the clumi num 
Con withstand moderate dr 


ere om provided by chrome< 


° twenties ocd onods ting. 


uc eal 


we! te oF superior te ened: ring 
iocre, MiL-CSS61 ‘ond eohe 


good resistance agains! bimeteliic oF 


“ALODINE” FLOW SHEETS 


MULTI-STAGE POWER WASHER FOR 
ad SPRAY ALODIZING 


at 


to 


ALODIZING 


PROCESS SEQUENCE 
2. Rinse 3 
5. Final 


Alodine 
Rinse 


1. Clean 
4. Rinse 


NOTE: Equipment can be of mild steel 
throughout, except the “Alodine 
stage which must be of acid-re 
sistant materiol 








is 





piace 


Alodine” Nx 


or temperature 2 ) 


UU 1S applied at roon 
Recom 


mended coating times are 3 to 5 


for an immersion process and 1 to 1 


minutes for a spray process 


ALODINE” NO 


Amorphous misture of mere! oxides ond chrom 
ores. 
+ 
cole venge is Depending on time of treatment cole rrenge Ve 
dork sieve teom golden widescent to lighe be 


From 6.005 te 0.0) mil. Ne appreciable dimen 

stone! chenges occur when elumine Aled 

ned 

Optimum 100 35 ve 50 mgs. per squere foot 

Insoluble in eicohel or, solvents, ete 
© in strong © and ocrds 


"§ gh 


’ ° 
4 nitric ecid. Soluble in 


This coating is electrically conduss ve 
Aluminum coated with Aled Me. 600 con 
be shielded-ee welded or sper » welded 


Unimpeired ot temperetures thet melt elvm 
end os flexible os the slumimnenm 
thatend moderate grows 

90% of thet provided by chromic 


Integral wivh 
neal. Co 


€. coments z- — C-5541 end even 
chromic ecrd AM-O0-A-6060 toned ‘hm 
ond ether 


Excellent. Meets MIL-C-554! end ether Ger 


«Government ernment Finish Specificetions. 


Shows goed resistence ogeinst bimetallic ov 
Gelvane corrosion 











WRITE FOR FURTHER INFORMATION ON “ALODINE” AND 
ON YOUR OWN ALUMINUM PROTECTION PROBLEMS. 


minutes 
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OUR COMPLEX AIRCRAFT 


1irplane mu 
t, nay 
sights, 
wide 


ratio 


ment is 1 
brothers’ 


Wright 


the airplane 


as the 
engine art 


juipment is extremel 


uit the equipment 


ot yperate 


conditions 


me airplane uses 6 


to connect its vari 


1 , = 
lectrical and electronic equi 
does 1 include the wiring 
pment uni t} 


vemselves 
any essential 
is another 
increasing complexi 
psychol 
inget 
anical 


efinite tendenc 


this mech: 
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Users Report Big 


Savings On 
Die Costs 


with fast hydraulic 
blanking and forming 


On a host of jobs from single-stage blanking to eight-stage com- 
pound and progressive blanking and forming operations, the Modern 
Venetian Blind Co. adds lower die costs to other production gains — 
with the smooth, oil-hydraulic action of Multipress. ae 


This adjustability and control of stroke length, ram speed and pressure 
assure further advantages. Tooling is easier to set up and change. 
Blanking dies get minimum wear for two reasons (a) Die impact is XY 
reduced greatly and (b) Pressure limits can be set only slightly above 
the force needed to shear the metal. This allows closer control of re- 
grinding and permits more grinds per die — slashing costs where they 
often pile up fastest. The 35-ton Multipress on this job is set for auto- 
matic cycling, to permit continuous manual feeding of pre-finished 
strip stock. Automatic stock feeds could also be used. 


Typical part blanked and 
formed on progressive dies by 
Multipress, from .030 gauge 
pre-painted strip metal, at 
Modern Venetian Blind Co., 
New Bedford, Mass. 


If you're looking for better, safer, high-speed ways to blank, form, 
pierce, draw, flare, broach, trim, bend, stake, swage, rivet, stamp, mark 
or press-fit, you'll want full details on Multipress. Eight frame sizes. 
One-ton to fifty-ton capacities. Manual or automatic controls, Ram 
actions to suit any need. Write today. 





The DENISON Engineering Co. 1205 Dublin Road, Columbus 16, Ohio 


3 DENISON 
at TydnOllica 
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to 
ARMY ORDNANCE 
specification 


AO Cannon Type AO Series connectors are man- 
ufactured under the latest specification pertaining to 
electrical systems for military vehicles and associated 
external electrical equipment. “AO” connectors will 
mate with standard “AN” fittings. Are ideal for heavy 
duty industrial use 

This new series is designed to withstand extreme 
conditions of temperature, moisture, dust, vibration 
alloy with nat- 
ural iridite finish. Insulators are of a special molded 
resilient material having high dielectric strength, me- 


and shock. Shell material ts aluminum 


dium oil resistance and will not support combustion. 
Resilient grommet provides moisture proofing over 
solder terminals 

For engineering data, request Bulletin AO-1952. 


= @ 


TYPE A KET INSERT 
ASSEMBLY TY RB 








PA06 WITH 
SROMMET RETAINING 


PIN INSERT ASSEMBLY 
2 TYPE AO-RBO2 





AVE RECEPTACLE TYPE AO-22 ANGLE 90 
Ow 





site tech 


‘CANNON ELECTRIC | 


Since 1915 
Factories in Los Angeles, Toronto, New Haven, Benton 
Harbor. Representatives in principal cities. Address in- 
quiries to Cannon Electric Company, Dept. K-133, P.O 
Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 


“m7 


om 





| WRITE FOR BULLETIN 
A0-195 
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our every-day lives and in our thinking 


and our production. These tendencies are 


toward avoiding unpleasantness and ex 


penditure of effort and toward providing 


ever-increasing tety 


Benefits Doubtful 


rhe product of this trend has been more 


automatic devices, power devices, and 


safety devices—many of which, wher 


together and considered as a whole, 


doubttul benetits and frequently 


ersely effort 


here is no question about it 


Amer 
the 


the 


military airplanes are in general 


mplete and e best built in t 


Still cases they have cor 


a war wit 
both World War Il 


rean incident 


ave 


waste and « 
prevent tl 


completely 


yurse, respor 


however 


ese costs 
cost 
mplexity. For 


t 20 years the 


luction 


50,000 


rage 


ave 
about 15,000 
is averaging about 
crease in weicht is 
riormance improve 
ul that it is entirely 

Another the 
trend in airplane costs is to consider that 
20 years ago $100,000,000 would purchase 


Way of expressing recent 
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Engineering to the Nth power... 


CONVAIR WILL 





SOON MANUFACTURE A TYPE OF MISSILE 


O'er the ramparts we watch as we track 
a guided missile aimed at an attacking enemy or his home 
base. Yes, missiles may fight tomorrow's battles or prevent 
them. And Convair, the only company developing and build 
ing every basic type of aircraft, has a guided missile team 
helping America achieve a weapons system for every con 
ceivable mission. Watch for new ramparts of peace, built 
through engineering that aims at the 

maximum of power the Nth Power! C 0 N VA | be 
SAN DIEGO & POMONA, CALIFORNIA - FORT WORTH & DAINGERFIELD, TEXAS 


FOR THE U.S. NAVY BUREAU OF ORDNANCE IN POMONA, 


. AME RICA'S FIRST PLANT FOR THE MASS*PRODUCTION OF OPERATIONAL GUIDED MISSILES 


CALIFORNIA 
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approximately 1,000 fighters; today it 
purchases only about 100. In the bomber 
category, 20 years ago $100,000,000 pur- 


chased approximately 350 bombers ; today 





roximately 20 


PRESSURE CASTINGS “Designing a new airplane might be 


compared with trying to roll a snowball 


é n a hill—without having it grow in 
1 It isn't easy. And when it comes to 
mit g cost, it ts pretty much the 

e problem as balancing your home 
udget at income-tax time 


L “Growth Factor” 


This snowballing is commonly referred 





to in the industry as the “growth factor.” 
For example, in the design of a current 
new model if a 100-pound item of equip- 
is added and performance and 

are maintained, the gross weight 
crease—not by 100 pounds—but by 

4 10—or a total of 1,000 pounds 

y this 1,000 pounds by the na 

average cost per pound gross 

f airplanes c ucted—which 1s 
better—and you will see that each 
vuund equipment item added will 
ost the taxpayer $40,000 more 
ane if performance is maintained 


hat as equip- 


necessary to 


+ increase the wing area naintain stalling 
wit t e s 1, to increase he power to maintain 


the facts today on this MOGULLIZER i peed, to add n ial te air 
8 packaged plant which utilizes both fran naintain str h, and to add 

200 Mo ullizer pressure and vaCuum stages in its fuel to maintain coml iu 
y| operation. MOGUL Cast Seal B is ll tl items must in 
‘ an approved impregnating solution aritl rogression, resulting in an 
designed by us for use with the verage growth factor « present 
MOGULLIZER. Any impregnating irplanes. Obviously, for small addi 
materials can be used satisfactorily ns, the engine size and wing area are 


The remarkable MOGULLIZER offers * : 
in these machines. ' i ut in those cases per- 


you a positive, low-cost method of 
impregnating pressure castings to Designed for High Production 
meet the most rigid specifications. We manufacture other units to meet 
Pressure castings impregnated with the needs of every application. We 
this equipment have been success- can also furnish special refrigerated 
fully subjected to severe tests with nits as well as polymerizing tank 
hot kerosene, hot oil, hot water and for use with the MOGULLIZER. Let 
other solutions under pressure, with ys know what your production re- 
no evidence of porosity remaining. quirements call for. 


curement agency to 
uirements, 


ationalize tl many conflicting re 


1d to arrive at the inevitable 
ny This can best be done by 
Meets All Contract Specifications Write today... for free MOGULLIZER he engis b is he w nust ansivee 
If your contract calls for casting literature and our recommendations nd piece together tl controlling 
impregnation, it will pay you to get _ for your casting salvage problems. requiremer ind the st ‘le compromise 
NOTE: There are job shops in certain areas that can take care of your contract work orien o-4 Supertar 
A few territories are still open for job shop installation. Write for set-up plan today a oe “23 : eenead 
extravagant gn of the snow- 
variety 
: 2 E 7 plexity i 
pte AN 8 oo : rngimeers are jue \ auded 
: 5 . ‘ntricacy and camnl if thei y 
| METALLIZING COMPANY , WHE This is a er yc Agnes 
m es atter of ing problem ivoiding 
OF AMERICA ax Regt plete 4 wiser ae gare 
Dept.OM, 3520 West Carroll Avenue am 8 8=6simpli ion NI hief 
Chicago 24, Illinois ; s 
Telephone: SAcramento 2-3710 AP ae . 1 ft mpa we the National 


uglas 








What it takes to silence a pill 


Stee!: 90,000 ibs Rubber: 1,800 ibs. Copper: 2.000 Ibs. Bronze: 100 Ibs. Specialized Personne! 


7777 ITTTWTT 


A single blast from a 105 mm. howitzer can to the time they’re ready for action. 

reduce a pillbox to smoldering silence! This tre- AMF is pleased to make its contribution to 

mendous firepower is awesome...only a mount Army Ordnance. Along with thousands of 

of great strength can withstand its recoil. other companies we are utilizing industrial 
American Machine and Foundry Com- skill and speed to insure America’s military 

pany’s vast manufacturing facilities guide the readiness. 

production of these mounts from initial stage Above figures are given with due regard to security. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N.Y. 
AMF does it better—automatically! 
CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae and drive units « automatic 


loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts « mobile ovens « electronic 
training devices * naval ordnance « rolled and weided steel products « shell components « silver-zinc batteries « special! military projects. 
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DESIGNERS, 
ENGINEERS 


AND 
MANUFACTURERS Stretcher Levellers 
Pay-off Reels 
Down Coilers 
Coil Breakers 


Side Trimming Lines 


Slitting Lines 
Ballistics in the Seventeenth Century. By 


Scrubbing and Drying Lines 
University Press 


T 


S Vv 
wy ee 
OOD C\ Continuous otrip Galvanizing Lines York 
Sheet Galvanizing Lines Dr “ee ee 
to i 


Continuous Strip Long Terne Lines 


Cambridge 


‘ r the student of or 
Continuous Electrolytic Tinning Lines 
Dip Tinning Equipment 


j-off Machines 


OF 
ORDNANCE 
MATERIEL 


Wire Drawing Machines 
Rolling Mill Rolls 
Rubber Mill Machinery 


The Aetna-Standard 


Engineering Company Now It Can Be Told. By James Gleesor 
FRICK BUILDING pl | Libr 


New York: Philosophica 


PITTSBURGH, PENNA SEVEN 
the radio 


ogue ts re 


186 pp 
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been solving automatic control problems 


or, 5) / eat 


Take one part of the fantastic, mix thoroughly 
with Ford’s engineering and production ability, and 


you've got the answer to another “impossible” 





automatic control problem. That has been the 
sum and substance of the Ford Instrument Company 
since 1915. 

Controlling guided 


missiles in flight ° ’ 
Stabilizing a gun on a bouncing tank or a ship s 


plunging deck; governing the unique movement of 
a torpedo; keeping a pilot informed of his 
whereabouts at all times and in all weather — 


Ford found the answer! 


From the more than 16 acres of floor space that 
make up the engineering and production facilities 
ppt petty Sy <— of the Ford Instrument Company, come the 
mechanical, hydraulic, electro-mechanical and 
Stabilizing the guns electronic instruments that bring us our 
ao Reena Gas “tomorrows” today! Research, development, 
design and production are being applied to control 


problems of both Industry and the Military. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 





Shooting down jet planes 
An opportunity for from the unstable decks of ships 
able engineers 


Build a future for yourself as 
an engineer at Ford. If you 
quolify there's a_ lifetime 
opportunity on automatic 
equipment design with the 
top name in automatic con- 
trol. Write for our informa- 
tive, illustrated brochure 


Directing torpedoes against surface croft 
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SIMONDS 


| ABRASIVE Co. 
Ls 


Grinding Wheels 


Keep your production line humming. 
Get in tune for maximum output with 
Simonds Abrasive Co. grinding wheels 


You will find plenty of satisfaction, 
savings and serviceability in these ac- 
curately specified production tools. 
Right now they're proving their adapt- 
ability, efficiency and economy in every 
phase of industrial grinding from pro- 
duction snagging to micro-inch finish- 
ing. Complete line includes grinding 
wheels, mounted wheels and points, 


segments and abrasive grain 


Write for free data book and 


name of your Simonds distributor. 


SIMONDS ABRASIVE CO. PHILADELPHIA 37, PA. BRANCH WAREHOUSES CHICAGO. DETROIT BOSTON 


DISTRIBUTORS IN PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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f the secret adventure of Gen. Mark 
Clark in preparation for the landing in 
\frica, cover episodes of British opera- 
tions and action, with British principals 

Whether discussing individual or col 
lective endeavors, the authors have un- 
mistakably conveyed the spirit of determi 
if to 


nation and self-sacrifice so essential 


succe n war. These stories are most 
and should be an “inspiration 


and do but justice to the gal 


though they be."—Tuemas K 


The World in March 1939. Edited by 
Arnold Toynbee and Frank T. Ash 
ton-Gwatkin. New York: Oxford 
University Press. 546 pp. $9 

Hi TLER’'S entrance into Pragu 

the evening of March 15, 1939, was 

German territorial aggression 
agonizing period of fc 
five years Nazi Germany 
and terrorized Europe 
circles, without beginning a 
Hitler's chalet at Obersalzberg had 
center of European diplomacy, 
as once were the monastery of the Esco- 
rial and the palace of Versailles 
Like Philip II's occupation of Portugal 
in 1580, and Louis XIV’s seizure of 
Strasbour 
f | 


pansionist triumph of a 


g in 1681, the German annexa 


ohemia and Moravia was 


ore the tardy arrival of 
preserve f 
a grand 


o globa 


introductio 
of World War II in tl 
national Affairs series, 

those wl 


vant to make such a pivotal survey 


present study ts 


qual length. The internatior 
in March 1939 is looked 


1 political and tl from 


ORDNANCE 








because of 


ECLIPSE-PIONEER 


developments 


Current standardization of Army track vehicles to a 24-volt 
electrical system originally designed by Eclipse-Pioneer is 
providing three highly important advantages — 


~~ 


> * “ge 
| ee oe 
1. Valuable space saved . . . due to the much greater compact- FF : 
ness of the new system compared to 6- and 1 2-volt systems. 
. Better grog ee | . +. Since component parts of the new Generator Control Box 
system are interchangeable with those on frequently 


available 24-volt aircraft equipment. 





. Greater versatility . . . because the system's 9 includes 
waterproofing to meet U. S. Army standards for sub- 
merged operation. 


Eclipse-Pioneer has long been the leader in developing 
similar electrical equipment for the aviation industry. This 
unique know-how plus production facilities unexcelled in its 
field enabled Eclipse-Pioneer to take the lead in developing 
and manufacturing the new, more efficient electrical equip- 
ment for Army track vehicles. 





Possibly you have problems pertaining to electrical systems 
or components. If so, we'd welcome the chance to counsel 
with you about them . . . and to put our development and 
production facilities to work in helping you solve them. 


ECLIPSE-PIONEER DIVISION OF WAL. 
TETERBORO, NEW JERSEY —— 


AVIATION CORPORATION 


oe — — fe he 


EXPORT SALES: Bendix International Division + 72 Fifth Avenve, New York 11, N. Y. 
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by W. F. ROCKWELL, JR. 
President 
Rockwell Manufacturing Company 


HE NEWEST PIece Of Rockwell capital equipment 
Tis a Sikorsky helicopter. The purchase order 
was placed after it met the same test we apply 
before buying any new equipment—how soon will 
it pay for itself? Since we have seven plants within a 200 mile radius of 
our headquarters, and since many of them are in small communities not 
easily reached by regular transportation lines, valuable time was lost in 
getting engineering and operating executives from plant to plant. The helli- 
copter will operate on a regular schedule between plants, in each case landing 
a few minutes from the factory door, where standard aircraft would be 
forced to land miles away. 





Now, specialized management counsel is only hours away from each of 
these plants. Overhead savings will be substantial and the plants will have 
more frequent and direct contact with all of the Rockwell headquarters staff. 









Our Delta Power Too! Division is putting on the market a new combination 
‘ tool that is a whole homeworkshop in a single unit. It requires less than 
' @ three-foot square area, and a single motor is all that is needed. Actually, 
it is a full-size Delta Homecraft tilting arbor circular saw, drill press, jointer 
and sander ingeniously combined in a single mounting. It is the only com- 
bination home workshop tool that is made up of complete machines rather 
é than loose attachments. 







As a consequence, it can be separated into individual tools if the buyer 
wants to start out with a very small, compact workshop, and then has 
room or wants to expand his homeshop later on. It is built around the four 
basic woodworking operations—sawing, planing, drilling, and finishing 
or ding. It was designed so that it isn't necessary to spend a lot of time 
changing from operation to operation. For instance, if you saw a board, you 
would normally next plane the edge. So the saw and jointer ore side by 
side, ready to use without set-up. 

We think the Deltashop will get an enthusiastic welcome from homework- 
shop fans and from householders who want power tools to make normal 
home repairs and improvements, especially for those in small homes and 
apartments where space is limited. 
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The design of a steam power plant, petroleum refinery, chemical plant or 
other process unit involves the specification of thousands of valves. Making 
up a list of required valves is often a complex and tedious job, because of 
the wide variety of requirements by size, pipe connection, materials, flow 
pattern and many other considerations. 

Both of our valve divisions have made great strides in simplifying this job 
for consulting and plant engineers. Our Nordstrom Valve division has 
developed a Refinery Specification Manual for the petroleum industry, and 
our Edward Valve division has published a Valve Guide for Power Plants 
Both books key the correct valves to each service in a master flow diagram 
Nordstrom or Edward sales engineers, as the case may be, will be happy to 
review these manuals with interested engineers. 
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It is a policy of the Rockwell Manufacturing Company to encourage department 
heads to belong to and participate in useful trade or technical associations in 
their own fields. Association membership can take a lot of time, and therefore 






we expect a reasonable return in one of several ways. We ack these questions 
of our people about their association activities: Does it help you keep up-to-date 
with new technological developments ? Is the association broadening the market 
for our products and services? Does your association have clearly defined 
objectives to which we, as a company, should subcribe? Are you more effective 
in your job as the result of your association work ? 










There is a tendency today, we believe, to start societies and trade groups on 
rather thin purpose, and many useful ones thereby lose stature. Business needs 
many of these groups, and a check by each company on the usefulness of its 
memberships will help keep associations on a definite track. 







One of a series of informal reports on the operations and growth of the 
ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8&8, PA. 
for its customers, suppliers, employees, stockholders and other friends 
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The Gun Digest: Seventh Edition, 
1953. Edited by John T. Amber. Chi 


so: Wilcox & Follett. 224 pp. $2 
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The Standard Manual of the Slide Rule. 
By J. E. Thompson. New York: D 


Van Nostrand Co. 216 pp. $2.75 


THE second edition of this admirable 





ubtless be welcomed not only 
tin i students and teachers wh« 
e found it helpful in the past but by 
rs g its acquaintance for the 
t time. Dexterity with the slide rule 
an accomplishment which even some 


ngineers never fully acquire, to their own 
letriment in loss of time and efficiency 
This has arisen in the past from the 
failure of the schools to take more than a 
casual interest in training the pupil in its 






















BIRTH OF A BIRD 


In the case of guided missiles, the “Birth of a Bird”’ 
is not something which happens in a few spring weeks 
Creation of a new guided missile is a long and intricate 
project, one calling for a team of engineers, like that at 
Fairchild’s Guided Missiles Division, which is skilled 
in many phases of engineering—one which knows how 
to weld electronics, aerodynamics, rocketry and a host of 
other specialties into missile systems that tomorrow 
will be front line defenders of freedom. With experience 
dating back into World War II, Fairchild’s team 
of missile engineers today is designing and developing 
not only guided missiles but also complete missile 


systems including ground and support components. 


U 


Fe 


AIRCHILD 


Wryand ht N Y 
Other Divisions: Aircraft Division, Ho 
Engine Division, Farm 


Strotos Division, Bay St 
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MARK-TIME 
“2000” Bell Timer 





Warnes 
wi -——_— ee eee eee ee ee ee ce 
mn 
~ 


drop 
29 


feet aa ee sin mast Hundreds of the country's leading 
manufacturers of ranges, washing 
‘ , ; : machines and similar appliances 
and 2 fs ae have standardized on 2000"... 
, 1 Ce er ae because no other bell timer gives 
, . SE agg oe such rugged dependability at so 
BOUNCE _subjes litle cost 
. < F a “2000” is perfect for any device 
7 : , - , , or appliance where a clear, reso- 
~s ‘ . : oo —— nant bell signal is required at the 
end of a pre-set, measured time 


Conan is 4 times as Fagg eevee | nawal 
t t t " Durability is built into 2000" 
resilient as creped wadding NI . .. its simple, trouble-proof oper- 
yet costs you no more! ation has earned its outstanding 


popularity. 
Raw eggs dropped 25 feet onto a 2” pad of Available with a wide variety 
CELLULINER don't break—they just bounce! of modern dials and knobs. Write 
“Operation Egg-Drop” dramatically shows ‘The Middle East. By ) t today for full details and prices. 
Cecrutiner’s 300% greater compressive \ \ 
resilience. Army, Navy, Air Force and top SPECIFICATIONS 
U. S. firms now using CELLULINER get 4 i ’ ein Standard timing ranges from 60 seconds to 5 
times the resilience for the same money, SINCE: \ t is current hours. Normally supplied with center stud 
or save by safely using far less. Either way, mounting. Other mountings available on 
freight costs are reduced, for CettuLiner request. May be supplied with winding shafts 
weighs far less than creped wadding! Che tn 
CELLULINER meets or exceeds Fed. Spec. 
UU-C-843, has other major superiorities! 
For full facts, send the coupon today! ; " e Tinsapattis ens cman tana 


FPeesese eee eee eee eee eee eee ee: 3 Hamilton St, Ottawa, Ontano, Canode 


& THE GILMAN BROTHERS COMPANY 


8 Please give a full odin ie toa rof f vs ' . a : t M i RHODES, INC. 
‘ ’ , © Dhawan t enue ° . 
a nn “i ree of rene HARTFORD, CONNECTICUT 
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With a Hobart Generator, there's always plenty of power 
available whenever and wherever you need it. Diesel 
and gas engine models for supplying either AC or DC 
power are available in capacities up to 75 KW and in 
voltages up to 550 

Other Hobart Generators are made for battery charg 
ing, aircraft engine starting, electroplating, and other spe 
cial uses. Why not write us today about your application? 
We'll be glad to send you full details on the machine 


Model 871. 1000 ampere, 28.5 volt, gasoline . 
best suited to your needs 


engine driven, self-propelled aircraft energizer. 





Model HF30G. 400 cycle, 30 KW, gasoline engine . Model 675G7AH. 400 cycle, high frequency, gase . Model 595. 600 ampere, 28.5 volt 
driven DC power plant. 120/208 volt or 240/416 volt ; line engine driven generator. 3, 5, 10 and 30 KW cap : gine driven, trailer mounted aircraft ¢ 


Model GR31535. 300 omp., gas engine driven Model JBSAC. 60 cycle, gasoline engine driver : Ground Power Unit. 30 KW, 28.5 volt, DC gen 
DC orc welder with 3 KW Auxiliary Power Generator : AC. generator set. 5, 10, 15 and 30 KW capacitie Pe erator. Interchangeable gas or electric 
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- ~~ : 
+L ° — s* 
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One of the world’s largest builders of portable electric generator 
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XOBER I La Rut 
ROLOCK’S NEW \ 
‘““SERPENTINE’“* GRID Battle Casualties. By Dr. Gilbert W 


Seebe and Dr. Michael E. de Bakey 










Springheld, Ill.: Charles ¢ Thomas 
257 pp. $10.5¢ 
HAVE read this volume with mach 
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Rolock engineers have designed this distinctly different 








sti . - The volume iv usefu f c 
Serpentine alloy grid to meet the rigid requirements of a ; 
4 < < I a ‘ ca 1 i i J 
l g pur] I 
modern heat treating practices. It is very light in weight, yet : ft lie 9 
< ¢ ‘ c ¢ caret y by a ca 
! particular 1 end 
capable of performing with minimum distortion for an ex- se P : 
. ace t erence ir ( 
} + \f ( 







tremely long service life . . . never previously attained. 






Simple in design and fully articulated with loose tie rods, the 






grid is constructed with longitudinal bars as principal load The Military Electronic Study. By W 
liam ¢ Urlovic Oakland, Calit 
carrying members, spaced with serpentine-like intermediate Dubtiched tw the author. 22 po. Free 










bars which serve to maintain vertical alignment. 


WHILE! 


Versatility of application is shown above. Inconel tray with 








positioning lugs used for copper brazing taurus assemblies at a contr it 
2050°F. Basket, also of Inconel, used for annealing, quench gested procedures should be al 
ing, and acid pickling steel components in a continuous cycle vithout previous experience a 

. . im f weenie at few t 





Full details on application 


* Parent applied for 





Offices in: PHUULADELPHIA + CLEVELAND « DETROIT * HOUSTON * CHICAGO « ST. LOUIS * LOS ANGELES » MINNEAPOLIS « PITTSBURGH 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 








for better work jum 


Easier Operation, Lower Cost 
7RL51B 
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IT’S WORTH EQUIPPING WITH JANITROL 


Lui heaters 


If you want to make sure that a military or commercial vehicle is fully equipped 
to start and function over the entire range of operating conditions—right down 
to 65°F below zero—write Janitrol liquid beaters into the specifications. Recent 
tests under the severest operating conditions have proved beyond question that 
the new 90,000 Btu-per-hour capacity Janitrol liquid heaters insure positive 
starting without special fuel capsules—at minus 65 F after a 72-hour cold soak. 
On the A-2 bomber towtug, for instance, in 65°F below zero weather the engine 
can be started and the towtug rolling well within 30 minutes after heater is 
switched on—or the heater can be used to raise the engine temperature to 
160°F and maintain standby warm engine and operating parts in any weather. 
In addition to assuring all-weather operation Janitrol liquid heaters extend 
engine life and cut maintenance by preventing sludge formation and other de- 
teriorating effects resulting from low operating temperatures. Call your nearby 
Janitrol representative for prompt help on any automotive or aircraft heating 
requirements. 


HEAT WHEREVER YOU WANT IT (ey janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP, TOLEDO 1, OHIO 


F. H. Scott, 225 Broodwoy, New York, WN. Y. © C. 8. Anderson, 2201 Grand Ave., Kansas City, Mo. * L. A. Curtin, 7046 Hollywood Bivd., Hollywood, Colif. * F. H. Scott 
4650 East-West Highway, Washington, D. C. © Phil A. Miller; Frank Deak, USAF Coordinator, Central District Office, 400 Dublin Ave., Columbus, Ohio * Headquarters, Toledo, Ohie 
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Flight Simulation 
WALK-IN ROOMS 


Biography of an Idea. By 
York 
pp- $4. 


THIS factual and 


New 


351 


ee 
VIBRATION and bridge 
ACCELERATION Company 
TEST FACILITIES 


Bowser Environmental Simulation Test 
equipment has always been foremost 
in the field. Now, to comply with latest 
government specifications, Bowser intro- 
duces walk-in rooms with a temperature 
range from —100° F. to +-200° F., 
relative humidity simulation from 20% to 
95% and unlimited altitude simulation. 
In addition, these rooms are specially 
designed to be equipped with vibration 
machines to permit simultaneous testing 
under conditions of vibration, accelera- 
tion, low temperature and altitude. 


Bowser Walk-in Rooms are engineered 
for completely automatic operation. 
Doors, available up to the full size of 
any wall, can be mechanically controlled 
to conform with limitations of size, space 
and weight. Performance characteristics, 
such as rate of climb, pull down, etc., 
are available to meet any government 
or research specifications. 


ECK AND MAIL TODAY 


BOWSER TECH. REFRIG., Terryville, Conn. 
Send information on test equipment checked: 


DC Fungus Resistance 
-} Rain and Sunshine 
Sand and Dust 


(CD High Tempercture 
(€) Low Temperature 
() Temperature Shock [ 
(J Humidity Immersion 
0 Altitude Explosion Proof 
0) Walk-In Rooms Vapor Tight 

CE) Special Engineering 


Nome Pos. 





Company 





Street 


City 





Zone_ State. 


BOWSER 


TECHNICAL REFRIGERATION 


WSER IN 





TERR YVILLE 


mpany. 322 


ENGINEERS 


DESIGN, REDESIGN 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


hom soleil, lek teltl Baeltl 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


ENGINEERS 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


ENGINEER 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


TO 


Bain 


John 


Doubleday & 


ENGINEERS, DESIGNERS 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


The Shoals of Capricorn. By | 
New York 


I larcour : 


$4 


pp 


Di NEER 
Biteniiamriite 


& MANUFACTURING CO., INC. 


JOHN R STREET 
MICHIGAN 
‘ 


19654 
DETROIT 3 


INQUIRIES PROMPTLY ANSWERED 
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Cheodora 


sweep of Byzantine history. Retail, $4.50. 


SPY-CATCHER 


By Oreste Pinto 


Col. Oreste Pinto is a tormer Dutch officer and an 


expert in counterintelligence. He was in charge of 


screening the thousands of refugees who fled into Eng 


land after the fall of France, and was later in charge 


of Dutch counterintelligence after the invasion. In this 


book he tell I 


s about his most famous cases, including 
that of the Dutch Resistance “hero” who betrayed the 


Arnhem parachute drop. “Spy-Catcher” is fascinating 


reading—and a very practical manual of counterintell: 


. . . 
32.75 lo members, $2 47 


pence Retail 


U.S. FIGHTING PLANES: 1952 


By Lieut. Col. Dale W. Cox 


ure the 24 newest hghters and bombers of the 
ces There are jects, turbo props, and com 


plants. Each plane is shown in 


t both power | 


d photographs, its major characteristics 


is described in a short text. Retail, $2.00. To 


BALLISTICS IN THE 
SEVENTEENTH CENTURY 


By A. R. Hall 
Mr. Hall 


] 
istics at a time 


began to c¢ way to the 


considers the earliest developments in bal 


1 


when rule ot thumb of the gunner 


mathematical approach He 


records gun tounding, powder making, and artillery 
te 


practice of the time. Retail, $4 lo members, $3.6 


AMERICAN ORDNANCE ASSOCIATION 


Book of the Month for November 


and the Emperor 


By Harold Lamb 


HEODORA and her famous husband, the Emperor Justinian, ruled the Byzantine Em 
pire in the sixth century—tuled it strongly and well. Under Justinian and Theodora the 
sweeping campaigns of the great Belisarius cleared Africa and Italy of barbarian pressure, and 
the strength they stored up for the “Eastern Rome” held back the Oriental for ten centuries 


Here, as only Harold Lamb could write it, is the biography oftwo great rulers and the whol 


To Members, $4.05 


THE MEMOIRS OF 
HERBERT HOOVER 


Vol. III: The Great Depression, 1929-194! 


Mr. Hoover deals in great detail with the five 


of the United States depression and describes the 


of the Administration from 1932 to 1940 to 


normal domestic recovery He argues that the 


panic Of 1933 Was the most unnecessary n 


that the steps taken by the New By il to restore 


perity resulted only in a turn toward collectiviss 


1 


find in this book the 


1 
Whether or not you agree, youl 


sincere, forthright beliefs of a great American. Reta 


$5 lo members, $4.5 


Vol. I: Years of Adventure, 1874-1920 
Retail, $4.00. To members, $3.60. 


Vol. II: Cabinet and Presidency, 1920-1933 
Retail, $5.00. To members, $4.50. 


ORDNANCE BOOK SERVICI 
705 Mills Building, Washington 6, D 


Gentlemen 
1 certify that 1 am a member of the AO 
Please send me, postpaid, the following books 
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Address 
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1 IY Ol WAST NOW! 
EVERY TIME 


‘Stax ” 


HIN PEACE TIME m Available 


TO MEET 
SIG. C. SPEC. 


6 H{ US Features 


Quality and precision stand- 
“RUGGEDIZED" ards 
FEATURES EXTRA 
@ Meter movement shock INSTALLATION 
nted and housed in rut ADVANTAGES 
ned case QSiight convexity of ob- 
servation window reduces 
chance of accidental break 
age nstallation 
ased accuracy shipmer 
© Odservation wir @ Terminals side-tapped 
ber grommeted and seale a vided with tined bind 
to rubber lining « ’ . facilitate wir 
i t wire lugs 


resistance to shock 


O Each meter desig 
built s 


N t 





by 
a electric meters is not new to 


THE STANDARD TUBE CO. SUN For over 20 years, the automotive 


industry has depended on SUN as one of the 
. SUNN . . ‘ > D'Arsonval . ty; meter manufac 
Detroit z ~~? Michigan turer produce rugged meters that 
up under the and rough 
ng of portable f instruments used 
motive repair work. SUN “Ruggedize 
STANDARDIZE with “STANDARD — Ww Poy, I rs not only meet Specification MII 
10304 (Sig. C but also embody many 
that make t on easier 
ibly or shipping 
age. Comy bulletin SUN 
gedized ble on request 


Welded Tubing J Fabricated Parts 
” 








60m 


SUN ELECTRIC 
CORPORATION 


6371 Avondale Avenue, Chicago 31, lilinois 
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Two Special Purpose Connectors by 


Quick Disconnect 


Simply push male and female members 
together and lock. To disconnect with 
minimum resistance, pull back 

sleeve on plug shell and disconnect. 
Exceptionally low disengaging force required 
(less than 6 lbs., excepting pin friction). 
Vibration proof, moisture-proofed 

with synthetic rubber insert. Meets 

AN pin pattern and voltage requirements, 
in accordance with MIL C-5015. 

Plug shell and coupling sleeve are 
aluminum alloy, cadmium plated 


Battery Connecto rs and iridite-sealed. 
(Federal Spec. 
QQOP — 4:6, Type 2.) 
8-pin type for both A and B batteries 
used in all types of field communication 
equipment. “RUGGEDIZED” for extra 
security and long service life: polarizing 
stud is ALL METAL and all metal 
parts are cadmium plated and Pees. Receptacte Types: 
sealed with an iridite sealer. : Round flange single 


Cable may be brought out at ’ hole panel-mounted, square 
flange for 4 bolts, or specially 
flanged to specification. All con- 
tacts silver plated. 


any desired side position and 
locked. Handy bail makes removal from 
inaccessible places easy. 


We invite your inquiries on any problems con- 
cerning connectors, Our wealth of engineering 


experience in this specialty is at your service. 
CORPORATIONS, INC. 
41 South Sixth Street, Newark, N. J. 
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You can’t stop corrosion 
with ordinary paints... 





it takes 
BITUMASTIC COATINGS! 


CORROSION can’t be stopped by ordinary 


paints or conventional protective coatings. They 





can’t protect surfaces against the ravages of 
rust for any appreciable length of time. 

But Bitumastic Coatings can! 

Unlike maintenance paints, Bitumastic® Pro- 
tective Coatings are specially formulated from 
a base* of coal-tar pitch that is, for all practical 
purposes, impervious to water. When you keep 
moisture away from an exposed surface, you 
stop corrosion. 

Bitumastic Coatings provide an extra-tough, 
extra-thick barrier against corrosive elements 
a barrier that is impenetrable. And these coat- 
ings provide up to 8 times the film thickness of 
conventional paint coatings. 

Bitumastic Coatings stop corrosion caused by 


moisture—acid fumes—alkaline fumes—corro- 





sive soil—salt air—heat. 
* Hi-Heat Gray contains a metallic base. 


There ore 6 Koppers Coatings—formulated to 
control corrosion of metal and deterioration of con- 
crete. Use the coupon for full information. 


ad 


r———--~ SEND FOR SET OF FREE BOOKLETS! ————™ 





Koppers Company, Inc., Tar Products Division 
Dept. 1170T, Pittsburgh 19, Pa 


aa’ 


9a. 
“tt -- 


Please send me, without charge or obligation, your 
booklets on corrosion prevention 


Name 


Address 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 1170T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Ordnance Equipment 
by 


Tom 


Here are only a few of the pieces of equipment built by 
W. F. and John Barnes for ordnance. In addition to many 
other individual pieces we have designed and built an 
entire plant for the automatic production of 155 mm high 
explosive shells. Other projects of a similar magnitude are 
now in progress. We will be glad to work with you on any 
machining or processing problems pertaining to ordnance. 


Fast, Efficient Double Seamer 


Here's a new closing machine 
(double seamer) that features 
simplicity of adjustment, fast 
operation and identical seams. 
Its speed of operation is lim- 
ited only by slower operating 
equipment in the line. It has 
a minimum of parts, resulting 
in low maintenance costs and 
requires comparatively little 
floor space. 

FEATURES of this new ma- 
chine include a single adjust- 
ment for obtaining uniform 
seams consistently, moderate 
spindle speeds which elimin- 
ate “bounce” over side seams, 
and insure positive sealing. 
In addition, the design of the 
end feed makes it possibleto “% 
take a wider variation in end 


"2 Special Conveyors 


Left, a type of conveyor designed and built 
by Barnes for removing chips from ma- 
chine tools, particularly those of the pro- 
gress-thru type. Chips and cuttings are 
directed into the long trough and conveyor 
located in or under the machine. This 
heavy drag type conveyor delivers the chips 
to an elevator of similar chain design, from 
which they can fall into a waiting tote box. 
Variations of these units are adaptable to 
@ wide range of applications, 


PROCESS EQUIPMENT DIVISION 
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320 SOUTH WATER STREET, ROCKFORD 


High Production 
Transfer-Type Machines 


Above, many progress-thru type machine tools employ fixtures 
which must be returned to the loading end of the machine, and 
this special Barnes conveyor is built to accomplish this purpose 
automatically and in time with the cycle of the machine. The 
machine itself, and all its hydraulic equipment and control 
circuits are also Barnes products. This 24 station machine per- 
forms 116 operations automatically on compressor frames, 


Electrical Controls 
and Checking 
Equipment 


Complete electrical circuits and 
controls have been designed by 
W. F. and John Barnes for a 
wide variety of installations. 
Shown to the right is an elec- 
tronic gauge which simultane- 
ously checks 9 significant di- 
mensions on a 155 mm shell. 
Signal lights instantly indicate 
“over’’, “under’’, or “within 
limit” for each gauging point. 


Free Additional Data 


is available on all Barnes Ordnance equipment. Since 
it is impossible to give the complete scope of operation 
in this restricted space, we invite you to write tor the 
complete Barnes Ordnance book. Ask for bulletins 0-1152 


JOHN BARNES 


ILLinots 
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Iu Defense, War on - 
You Can Depend on PRECISION Gasrincs: 


In defense and civil production, there is increasing need for lighter, 
stronger, accurate products and components at lower cost. The 
answer is Precision Die Castings—durable, dependable, designed 
to solve your production problems by the foremost engineering 
skill in the die casting industry. 








We con offer you experi and production k 
Shown are some of the many items that P: 








333. 


Pate 


ae a a 
Since 1909 the name “PRECISION” has been the 
symbol of highest quality in the die casting industry. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland. C. - Kalamazoo, Mich. + Chicago. IIl. 


British Affiliation Wolverhampton Die Casting Co.. Wolverhampton. England 
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Kelsey-Hayes 


fe af) elsey-Hayes 


al Los Angeles, Cal. Plant 


...in DEFENSE 


and PEACE-TIME 
production 


Kelsey-Hayes 
Detroit, Mich., McGraw Plant 


Kelsey-Hayes 
Windsor, Ont., Canada Plant 


=~ 
>. 
Ss 
ee ee 


Kelsey-Hayes 
Detroit Mich., Military Plant 


Kelsey-Hayes 
Jackson, Mich. Plant 


Kelsey-Hayes 
= Davenport, lowa Plant 


— Kelsey-Hayes 
— Penna. Plant 
FOR MILITARY AND CIVILIAN USE: 


Wheels, brakes, hubs and drums for cars, 
trucks, tractors ... and cargo trailers, 


troop carriers, gun carriages, tanks, etc. K Fr LS EY-HAYE s WHE E L COMPANY 
Electric brakes, brake power equipment, 

power chambers . . . and valves for all MILITARY AVE., DETROIT 32, MICHIGAN 
types of military and civilian vehicles. 
Shells and shell casings, rockets, and air- 
craft engine parts, etc. 
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For men 
who know 
firearms « 


These graceful new Remington shot- 

guns are best appreciated by the man 

who really knows firearms. Both the 

pump action Model 870 ““Wingmas- 

ter’ and the autoloading “Sports- 
man-48”’ are streamlined beauties in polished walnut 
and fine steel. 

But underneath all that, there’s beauty in the sim- 
plicity of their functional design. For these new Rem- 
ington shotguns have fewer working parts than ever 
before in Remington history . . . smooth, trouble-free 
action . . . lightness and natural feel that make them 
a delight to shoot—now and through the years. 

Whether you prefer the autoloader or the pump 
action, you’ve a treat in store. See them at your 
Remington dealer’s. 


‘If It’s Remington—It’s Right!”’ 


Remington 


“Wingmaster” and “Sportsman” are Reg. U. S. Pat. Off 
by Remington Arms Company, Inc., Bridgeport 2, Conn 





AMPEX MODEL 500 
SIMPLIFIES 
TELEMETERING 


a / 





‘Entire output of FM-FM receivers is 
recorded on tape without detectable 
error or loss of data. 


AMPEX magnetic tape permanently records data in 
electrical form. Data reduction can then be carried out 
any time, any place and in any way. This eliminates 
the need for complex filter and discrimination systems 
at each ground station. This frequently lowers ground 
station cost and complexity to one-third that of alter- 
native installations. Use of fewer mechanical and elec- 
tronic components also decreases the chance of losing 
any critical data. 
The AMPEX Model 500 was developed to achieve 
the extremely steady tape motion and high frequency 
response required in FM-FM telemetering. This per- 
formance also serves other data recording fields that 
have similarly high demands. The Model 500 has a 
frequency response up to 100 kc. to simultaneously 
record all RDB telemetering bands. Its extremely low 
tape flutter and wow account for an overall playback 
error less than 0.7%, (using subcarrier frequencies 
deviated +742 ). 
Features of the AMPEX Model 500 

®@ Records frequencies up to 100 kc. (including all 
RDB bands) 

@ Records the output of one to four receivers 

®@ Overall playback error less than 0.7% on final data 

®@ Less than 0.1% peak-to-peak flutter and wow 

@ Ruggedly constructed to meet military requirements 


®@ 16 minutes recording time at 60-inch tape speed 


Write for further information to Depariment L 





MAGNETIC RECORDERS 


Reneesenneneesnen —_ 


AMPEX ELECTRIC CORPORATION 
934 CHARTER STREET + REDWOOD CITY, CALIF 
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Special Steel 


requirements? 


—° — TON’S RELIANCE 


Cold — oe rolled or 
centerless ground 


CARBON, ALLOY, 
STAINLESS STEEL, K-MONEL 
BRONZE, ALUMINUM 


Rounds, Squares, Flats or Special 
Shape Sections in Wire Sizes, in 
Coils or Cut to Length 


Complete Chemical and Metallur- 
gical Laboratory Facilities Available. 


Principal Producers of Ball-Bearing 
and Armor-Piercing Shot Steel 


Reliance Division 
EATON MANUFACTURING CO. 


Office and Plants: MASSILLON, OHIO 


Sales Offices: New York © Cleveland © Detroit 
Chicago © St. Lowis © San Francisco © Montreal 
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“About those Gears 
.let’s check with 
Fellows first” 


{> 


It always pays to “check with Fellows 
first’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 
craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 
turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


Jillows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bidg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York |. 








a @) 

HIGH 
PRECISION 
GAGING... 


NEW 


No. —— 


Electronic cee 


Now you can measure work-in-process in units from 


0OOL” to .OOOOL” without removing the work from 


the machine or fixture... or lifting the work from 
the bench. Apply the new No. 955 Brown & Sharpe 
Electronic Caliper to the work and take your read- 


ings on the No. 950 Electronic Amplifier. 


Convenient 0” to 4” measuring range is provided 
by four interchangeable jaws... only one master is 
required for any particular setting. An aligning 
attachment is available which provides a positive 
three-point bearing when caliper is applied to long 
work pieces. Write for illustrated Catalog. Brown 


& Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


BS 
Brown & Sharpe 
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READY TO CUT TEN 
7%" ROUNDS PER MINUTE 


THIS NO. 15 


@ 


BILLET 
SHEAR 


. and ready to cut clean and square, with no 
“smearing.” Here is billet shearing on a high- 
production basis, far more economical and sat- 
isfactory than nicking and breaking. Above is 
one of three No. 15 Billet Shears just completed 
for a manufacturer of heavy axles. 14 feet high, 
square billets and 20 
10 other sizes of 


these machines can cut 7 
x 2',” or 16" x 3” flat bars. 
“Buffalo” Billet Shears give you a complete 
capacity range. If you cut billets for forging, 
you'll do it cheaper and better with “Buffalo” 
Shears. 
WRITE 


FOR BULLETIN 3295-A 


— FORGE COMPANY 


534 Broadway BUFFALO, NEW YORK 
» Canadian Blower & Forge Co., Led. Kitchener, Ont 


DRILLING PUNCHING 
SHEARING CUTTING BENDING 
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Lowest Cost Way 
TO DE-BURIZE 


Up to 200 Gear Teeth 
Per wWinite 


Cut finished gear costs and raise output at 
the same time—with Sheffield #380 Series 
Gear Deburizers which offer the following 
advantages. 

* Burr or chamfer spur, helical, hypoid, 
bevel and herringbone gears, also, multiple 
start worms, up to 7” O.D. (Model #381 will 
handle gears from 6” to 12” O.D.) 


% Operate on automatic or continuous cycle 
generally without clamping the work gear. 


% Use simple, low cost standard tool bits 
which are easily sharpened on the face 
angle only. 


* Interchangeability of tooling with minimum 


down time. 


* Small, compact, low cost machine requires 
minimum of setup and changeover time—and 
practically no maintenance. 


* Direct drive assures positive in- 
dexing. 


Write for specifications #B-380-50 
—or call your Sheffield 


Representative. 


November-December, 1952 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 





MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 


Builders and Operators of 
Ordnance Facilities 


OFFICES: 


Shreveport 
Louisiana 


500 Fifth Avenue 
New York 


Lexington 
Kentucky 











Ordnance 
Contractors 


SINCE 1850 


EVANS’ SPRINGS, wire forms and metal stampings have 
an established reputation for precision and performance. For 
over a century our engineers and equipment have provided a 
thoroughly reliable source of springs for every application. 


ya 


JOHN EVANS’ SONS, INC 


506 NORTH 13th STREET 
PHILADELPHIA 23, PA. 


Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 
gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber gasket materials. 
Specification Material 
MIL-G-6183 
Type I Soft 
Type I Medium 
Type I Firm 
MIL-T-6841 


NC-709 
NC-710 
NC-711 
DK-153 
(RK-304S 
DC-167 
DC-100 
DC-118 
DK-149 


Type II Soft 

Type Il Medium 

Type Il Firm 
MIL-G-6747 


Write for samples and 24-page gasket design 


manual 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 
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CLEVELAND CONTAINERS 


PROVEN PERFORMANCE backed by our 
long experience in ORDNANCE PACK- 
AGING to your Service Specifications. 


STAMPINGS 


ANY SIZE * SHAPE * THICKNESS * ANALYSIS 


THIS ETB Ress is wEALLY suiTeD 
FOR THE PRODUCTION OF STAMPINGS 
SUCH AS— muitary 
—Bomb Fins 
—Gun Mount Components 
—Bombd Skins 
— Breech Covers 
— Rocket Components 
— Pontoons 
—Radar Refiecters 
— Casket Components 
— Motor Vehicle Parts 
—Landing Mats 
—Track Guides 
—Jettisonable Fuel Tanks 
—Guided Missiles 


AUTOMOTIVE 
— Bumpers 
—Hood Lock Plates 
— Stone Deflectors 
—Rocker Panels . ° ° 
—Instrument Panels 


Consult us on SPARE PARTS PACKAGING 
for protection in handling and in transit. 


CONTAINERS of proven quality for Am- 
munition, Signal Flares, Spark Plugs, and 
endless other special applications. 


PLUGS and SLEEVES to protect threads. 
SPECIAL TUBING for protection against 


TONS 3 
rust and corrosion. 


20" 
STROKE 
We serve the United States and Canada. 


For quick action, consult our nearest plant. 


120 x 60 


—Cross Members 
— Reinforcements 
—Bumper Guards 
— Grilles 
Oi Pans 
Cylinder Head Covers 
— Engine Piates 


ASK FOR DETAILS 
ON MODERN 
LEAKE STAMPING 
TECHNIQUES 
NO OBLIGATION. 


ARE 
Look to LE. for unusual metal stampings 
THE LEAKE STAMPING COMPANY 
MONROE, MICHIGAN 


REERTON AVE. Lane 2, 
© All-Fibre Cons * Combination Mete! end 
* Spirelly Weund Tubes end Cores for oll Purposes 
* . 


CLEVELAND CONTAINERGS 


ie 
sa o- 
Ges Ligh) Bide Weeken 


© C Weer Hartford Cone, Reckenter “Yr 
ee 














ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portont. 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
vehicles. Drivers do most of their 


work away from supervision . . . 
Y P Let us show you some figures on 


abuses are hard to correct. 


Handy Governor will stop “railroad- 
ing" —stop practices which run up 
costs and wear out vehicles before 
their time. 


The savings in tire, fuel, and lubricant 


KING - SEELEY 


ANN ARBOR, 
PLANTS AT ANN ARBOR, 
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savings—and tell you how little it 
costs to get them. 
> 


CORPORATION 


MICHIGAN 
SCIO, YPSILANTI 





Special Production Parts |' tt Moni of Hci cable 


POWEREEL 
for Permanent Applications 


Easily mounted on trucks, 
walls, any surface, for heavy 
cables. May be connected to 
conduit or feeder cable. Avail 
able with stand for porta 
bility. Can be equipped with 
bevel gear drive for outside 
cranking when mounted in 
recess or compartment in 
side of truck—or with spring 
retractable mechanism. Has 
standard Collector Ring uj 


to 16 conductors. 


POWEREEL 
for Portable Uses 


sliminates ‘‘rassling” 
with long heavy cables. 

ices W . Availabl 
National Tool Company's 47 years of tooling experience syd — S = 
plus the complete facilities listed below assure you min- wheels, handle. Has fric- 
: tion brake, lock also 
standard Collector Ring 
your requirements. up to 16 conductors 
Reel—12” wide, 16” in 
Turning Equipment diameter. Weight 
pounds less cable 
plugs. 


imum reject expense and delivery in accordance with 


Engine Lathes 
Turret Lathes 
Milling Equipment 
Horizontal Milling Machines 


Vertical Milling Machines PORT-O-REEL 


Universal Milling Machines 


Thread Milling Machines for Long Cords 


Grinding Equipment | Prevents kinks, knots. Furnished 
Cylindrical Grinders | with or without cord or hand lamp. 
: 2 Has screw binding posts for attach 


Internal Grinders ing any cord, 30 amp Collector 
Ring and is available with micro- 
} i 

r hone cords and standard plugs. 
Thread Grinders ey 

x ‘ Offers 1001 uses for all industries. 
Face Grinders Weight—9 pounds less cable and 
igs. Reel—4” wide, 12” diameter 


Surface Grinders 


Optical Form Grinders 





Drilling Equipment 
Radial Drills 


Drill Presses COLLECTOR RING 


Sensitive Drills 


Broaching Equipment for General Purposes 


Boring Equipment Designed for slow speed operation 
on special machinery and equipment 


Planing and Shaping Equipment requiring rotating electrical contract. 
28 : epnes Standard rings fit 14” shaft. Fur- 
Precision Checking Facilities nished with driving collar equipped 


P : with set screws. Rings for any ap- 
Government Certified Heat Treating Department Stink amp te dated tek to 


specs 
ot - Any of the above reels can be modified. Or special 
reels for any industry or Armed Service can be 
a 10na - built to specifications. Let us quote you om prices 
It will and delivery. Write: 
Bish ctenerenten ante INDUSTRIAL ELECTRI 
11295 Madison Ave., Cleveland 2, 0 CAL WORKS 


your blueprints for 
Dept. 0-11 


1511 Chicago Street Omaha, Nebraska 





prompt quotations, 
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Been working out a few new ideas lately? 
If tubing is a part of them, then Bundyweld 
is your best bet. Top performance and low 
fabrication costs make it practical for a 


wide choice of applications 





Bundy engineers are available for design 
or fabrication help, too. Backed up by years 


f experience, they can often point out ways 


pen to save you time, material and money. Write 
7 nay wel for a catalog today 
Bundy Tubing Company, Detroit 14, Michigan. 
, . WRITE 
Leakproof Lightweight —=— 
High thermal conductivity Machines easily a 
High bursting strength Takes plastic coating 
“a High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant No inside bead 
DOUBLE-WALLED FROM A SINGLE STRIP Ductile Uniform O.D., 1.D 








WHY BUNDYWELD IS BETTER TUBING — « 
XK i oa @ | a \ NOTE the exclusive 


7. @ 4 patented Bundyweld 

I ’ . : : \ 
y< V4 Ww Vax F L Y beveled edges, which 
nag , Was ‘4 | offord a smoother 
~*~ joint, absence of bead 


sizes UP ond less chance for 


ao 


Bundyweid starts as continuously rolled pass 

a single strip of twice around later nace. © ' i and To %* 0.0. 
copper-coated  stee/ oily into a tube of ing fus . stee 

Then it's . uniform thickness, and Result 

Bundy Tubing Distrib sand ® ti Cambridge, 42, Mors Austin-Hostings Co., Inc, 226 Binney St 7 Chattancoge 2, Tenn. Peirson-Deckins Co. 823-824 
Chattanooge Bonk Bidg. @ Chicogo 32, Ii: Lapham Hickey Co, 3333 47% Ploce © Elizabeth, New Jersey: A.B. Murray Co. inc. Post Office Box 476 © Philedelphio 3, Penn 
Rutan & Co. 1717 Sansom St . San Francisco 10, Colif Pac ific Metels Co., Ltd., 3100 19th St . Seattle 4, Wash. Eagle Metals Co, 4755 First Ave. South 
Teronte, Ontario, Canada: Alloy Meta! Sales, Ltd. 18! Fleet St. E. e Bundyweld nickel and Mone! tubing is sold by distributors of nicke! and nickel alloys in principal cities. 


any leckoge 





e 
¢ 
c 
c 
Ce 
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MACHINE SHOPS: 


Try this solid stock RELY 
with a built-in hole ON A 


ee surprising | ¥ mucl it costs to bore 





through ord ry ck. First, of course su 
time element. Plu | wear. Then, add the cost of the PRACT | C E D 


bored out steel that ends up as scrap 


Often you can save this time and scrap and tool we 


if you use Shelby Seamless Mechanical Tubing for mak 

ing parts It comes in a mplete range of sizes, W HAND ee If your defense work 
thickne an, shes and steel analyses. And the basi calls for parts fabricated from brass, steel or 
— e— aE eee one ae aluminum, let the practiced hand of Western 
tion shops. Our precision manufac Brass Mills work for you. At either of the brass 
complete uniformity. You can be sure of 1 ‘ mills you can get only one grade of workman- 
whether you make hundreds or thousands of units daily ship—the best. Plants are located in East Alton, 


\ Shelby Seamless Tube is actually 





1 Illinois and New Haven, Connecticut. 
solid billet of uniform steel. This manutfa 


is your assurance of uniform wall gth n tact, The high quality of Western Brass Mills is 
Shelby Seamless 1s every bit as sound a old torging another example of the superiority America 

For more information on this versatile tubing, wri recognizes in all of the many products of 
to National Tube Division, United States Sree ‘om- Olin Industries. 


pany, 525 William Penn Place, Pittsburgh METALS DIVISION 


All National Seamless Tubing is pierced from solid 0 L | N | N D U ST L | E S, | n C e 


billets of uniform steel—the one manvfacturing ° . 
method that assures uniform wail strength. East Alton, Illinois 


Products of Divisions, 
Subsidiaries, Affiliates 
NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY 
PITTSBURGH, PA. BRASS, BRONZE, PHOSPHOR BRONZE, NICKEL 
(TUBING SPECIALTIES) SILVER, AND COPPER IN SHEETS, STRIPS, COILS, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK AND FABRICATED PARTS—FIREARMS, AMMU- 
NITION, TRAPS AND TARGETS, METAL PREPA- j 


U’S*S SHELBY SEAMLESS AND FLASHLIGHT, RADIO, HEARING AID. AND 
T = 

MECHANICAL TUBING DYNAMITE. BLASTING CAPS, BLASTING ACCES. 

SORIES, AND RAILWAY FUSEES AND TORPEDOES 

—PINE AND HARDWOCD LUMBER—CIGARETTE 


PAPER AND OTHER FINE PAPERS—CELLOPHANE 
—POLYETHYLENE PRODUCTS. 
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ORDNANCE MEN 





THEIR RESPONSIBILITY 


THE NATION’S DEFENSE AND—an $18 BILLION PROGRAM! 


American industry has a hard core of hard-headed 
men who know their country’s needs. . . 


These industrialists are doing something about it, 
too, because these same industrialists are the “key 
men” of the ORDNANCE ASSOCIATION, responsible 
for directing not only their own companies but for 
the production of the nation’s huge multi-billion dol- 
lar ordnance program. 

— and every one of them reads ORDNANCE — 
because it’s their magazine . . . the magazine they 
select to read more thoroughly than any other techni- 
cal magazine. If you're looking for America’s 
leaders — look to ORDNANCE! 


ORDNANCE READERS ARE KEY MEN IN INDUSTRY ! 
Thomas O. Woolf & Son Company 


70 East 45th Street, New York 17, N. Y 
Los Angeles San Francisco 














Bookkeepers... 
Bakers... 
and Busy 
Dressmakers... 


Americans Are folling Up Their Sleeves! 


YES, ALL KINDS OF PEOPLE 
ARE GIVING BLOOD SO THAT 
OUR WOUNDED MAY LIVE! 


@ Today, the blood ofa 
Boston bookkeeper may be 
flowing through the veins of 
a wounded kid from a Kansas 
farm . .. the blood of a pretty 
Southern housewife may have 
saved the life of a grizzled 
leatherneck. For, blood is 
blood, a God-given miracle 
for which there is no substi- 
tute . . . and when a man’s 
life hangs in the balance and 
blood is needed, there is 
nothing else to take its place! 

Right now the need for 
blood is urgent. In hospitals 
—at home and overseas— 


many men require four and 
six transfusions during deli- 
cate operations. And the 
blood must be there—when 
it’s needed. So give the most 
precious gift of all—your 
blood! 

Be assured that giving 
blood is neither difficult nor 
distressing. And what a thrill 
there is in knowing that 
you've performed a really 
unselfish act! So call your 
local American Red Cross 
today and make an appoint- 
ment. And tell your friends 
and neighbors about your ex- 
perience. Let them share the 
wonderful feeling Americans 
get when they roll up-their 
sleeves—and give blood. 





But= 


WHAT HAPPENED 
TO THAT PINT OF 
BLOOD YOU WERE 
GOING TO GIVE? 
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ENGINEERED /pp 


, TO ITS WORK 


ee 








A 





Continental Motors [orporation 
MUSKEGON, MICHIGAN 





i cp SOODRTTEY | 
OATING 2 Gl 22 eee ee | | 


OBLE| , | USA-S7-02C Tote = 
« ote} MetalpreP i 
TURN THEM OVER TO US cure proot Coote 


* rosion 
rol all-purpose Rus’ Cor 
ng, phos 


meto! a Alyn 
over ond pee oysands of hours 
— adit 
olt spray and humid! . 
Described 
49-98 


Gene! 
evoilable i* 
of s 


resistance 
fqnite Bullet 


Complete Crate Service 
Whether your product weighs 200 
or 20,000 pounds—is compact or 
bulky we can design, engineer 
and manufacture crates to insure 
product protection and safe 
delivery anywhere 


DESIGN and ENGINEERING 


Sterling Engineers study your product .. . ~ 

determine degree of protection required, 

distances and manner of shipping involved 

and then design the crate to meet your Write for the 
exact requirements and government Booklet “Designs 


specifications if necessary. For Defense” — Rust-precv 
MANUFACTURE describing ovr emulsion ond Aine 


i e 
Crate service. ee meneral all-purpos availble 
process Ger rioner for 
ous Metals metot Conditi< : 
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Manufacture of the crates is carried out in our 
extensive facilities at Goodwater, Alabama 
under rigid standards of quality and work- 
manship to guarantee the best possible crates 
at the lowest cost to you. Call or write today 
for details on Sterling Crating Service. There 
is no obligation 
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meagre tm ogee : NEILSON CHEMICAL COMPANY 


11908 S. HALSTED ST., * CHICAGO 28 


Telephone PUliman 5-0220 341} Unien Pacific Ave 
[[umate a suppivcomPant)/ —‘ Fabricating Plant * Goodwater, Alo eon * 6580 BENSON ST., DETROIT 7, MICH Les Angeles 23, Calif 


a work oe || NOW—Sample Potentiometers 


available in a hurry! 
BSORPTION at nf , 
ecently improved facilities anc 


INSING ae additions to personnel are result- 
; ing in better delivery than ever 
Q U A L | Tl . S ' before of Fairchild Precision Po- 
tentiometers. Now you can expect 
delivery of standard sample units 
ENSILE : . with windings to meet your re- 
quirements in 4-6 weeks after we 
$ T R E N G T H ; receive final approved specifica- 
tions--and at the same reasonable 
prices! 
FULLER WET MOP Enlargement and realignment of 
; : facilities and personnel also en- 
Absorption . .. rinsing qualities... tensile strength... — ables us to start delivery of pro- 


you get them all in a Fuller Wet Mop. Together they ' ° 
add up to standard quality. You expect it in any wet duction orders in 3-4 months after 


mop, but you don’t always get it. But Fuller guar- "ea receipt of your order. For full in- 

antees standard quality because Fuller Wet Mops are formation about Fairchild Preci- 

laboratory coe. — er your mopping needs, . sion Potentiometers, and related 

2’ : -t Mop that can j , 

there's a Fuller Wet Mop that ¢ A} " : M services available to help you, 

do the job best. For complete spec- oye "| 7 P De , 

iftcations, write to... ( wmere romaine ) write to otentiometer 1v nen, 
Drreeuriom roms / Park Avenue, Hicksville, L.1., New 

yon eA \\ My S . . 

ows nal \\\ SN York, Department 140-28G1. 
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Specify ABBOTT BALLS 
aA meine | 


7 


they are... “9 


* Deep Hardened and Tempered Carbon Steel — 
equal to Tool Steel in hardness. 

® Shock Resistant — Efficient under High Load 
Factors. 

© Uniformly Accurate — fitted to 
the most exacting Civilian and 
Military requirements. 


| WRITE FOR CATALOG-MANUAL | 








THE ABBOTT BALL COMPANY 
70 Railroad Place, Hartford 10, Conn 
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N avigation Instrument 


over 40 years 

Makers of Optics 
Optical Instruments 
Fire Control Devices 
Mechanisms of Precision 


Kollmorgen Optical Corporation e 
2 Franklin Ave., Brooklyn 11, N.Y. ® 


Pionts at Northampton, Mass., and Brooklyn, N.Y 
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Heil Service Veterans 


Heil Cable ond Hydroviic Dozers 
Manufactured By 


Tne HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 


_ Send For Complete Catalog SS) 


Heil Aircraft Refuelers 











Protect precision steel parts 
against fingerprint damage 


with GULF NO-RUST F.P.R. 


Precision metal parts can lose some of their precision as 
a result of an ordinary fingerprint. The moisture and acid 
corrode the polished surface, interfere with smooth 
operation. 





Gulf's new fingerprint remover eliminates this cause 
of lost accuracy in precision-built mechanisms. Called 
Gulf No-Rust F.P.R., it displaces fingerprint moisture on 
metal, neutralizes perspiration acid, and lays down a tem- 
porary rust preventive film. 

Gulf No-Rust F.P.R. may be applied by dipping, flood- 
ing, or spraying to steel, brass, copper, and other metal 
surfaces. It is readily removed with Gulf Stoddard Sol- 
vent or similar petroleum solvents. 

Gulf No-Rust F.P.R. is one of a complete line of Gulf 
quality rust preventives from which you can select the 
proper protective coatings to meet all your requirements. 
A Gulf Sales Engineer will be glad to cooperate with you 
in the solution of your rust and corrosion problems. 
Write, wire, or phone your nearest Gulf office today. 


SERVES Gulf Oil Corporation 
INDUSTRY Gulf Refining Company 


Pittsburgh 30, Pennsylvania 
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GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Grade |... .Bonderite 100, 125, 
170, 180 


140, 160, 


Grade Il 


Type 2.... 
Type 4 


Parco Cleaners 341, 350, 371 

Parco Cleaners 250, 260 
Type 5 Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off). ...Parco Cleaner 250 
Type Il (Wipe-off). . . .Parco Cleaner 260 


MIL-C-5541 (Formerly 
AN-C-170)........Bonderite 700 (chemical 
film for aluminum aid its 


alloys) 


MiL-C-16232 (BuORD) 
Type |.............Parco Lubrite 1 & 2 


Parco Compound 


PA-PD-191 
Bonderite 32, 34, 100, 
125, 140, 160, 170, 180 

Grade Il 


Type 2....Parco Cleaners 341, 350, 371 


Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
.-Parco Cleaners 100, 101, 110 


Bonderite 32, 34, 100, 
125, 140, 160, 170, 180 


U.S.A. 57-0-2 


Type Il 
Class A & Al Parco Lubrite 1 & 2 
Class B. .Parco Powder—Parco Compound 
Class C Bonderite 100, 125, 140, 
160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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NINE 
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INDIANA OHIO 
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CIVILIAN PRODUCTS 
ive Radiators and Gaskets, 
Refrigeration and Air peomesee 
Condensers, Mechanical Force Fe 
Lubricators and Unit Heaters. 


Located 
Plants 





Automot 
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MSCORD CORPORATION : Detroit 11, Mich 





Heavy Duty Checkweighing Scale 
for Cartons & Bags... 


Here is a new EXACT WEIGHT Scale designed for check- 
weighing filled bags and cartons. Handles any type 
container coming down conveyor line after the filling 
machine. Each package is weighed; correct containers . 
going to the closing machine, over and underweight 
packages are removed for trimming. Features are (1) 
checkweighs each package (2) fits into any production 
line (3) illuminated dial that warns operator 

when filling machine adjustments should be 

made, (4) standard capacity to 100 Ibs, more 

weight if needed. This 

is ideal equipment 

for checkweighing all 

types of products go- 

ing into cartons and 

bags. For full details 

write for circular cover- 

ing EXACT WEIGHT 

Scale Model + 1302-R 


ws WEIGHT SCALES 


THE EXACT LUE SCALE COMPANY 
900 W. Fifth Avenue UMBUS 8, OHIO 
2930 Bloor St. W., TORONTO 18, CANADA 
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IF THE PART IS TUBULAR= 


DRAW ON THE SPECIALIZED 
FACILITIES OF WOLVERINE TUBE 


and PRODUCE IT IN MINIMUM OF TIME 


and WITH MINIMUM MATERIAL! 


Today, when materials must be con- 


served—especially copper—and there is 
a never-ending cry for needed products, 
making speed in production also an 
important factor—there is a distinct 
advantage in producing tubular parts 


the Wolverine way. 


Many steps in production have been 
saved in this way—in several instances, 
material has been reduced and a number 
of operations have been eliminated. That 


meant a two-fold saving. Moreover, 


some of the resulting new designs have 


also proved more functional. 


The products shown here are a few taken 
at random from our voluminous file to 
give you an idea of the wide range of 
the fabricated tubular parts we have 
developed. By availing yourself of our 
specialized experience, you can save 
yourself many false moves and arrive at 
the solution to your particular problem 


quicker and more conveniently. 


No obligation to call in our engineers. 


WOLVERINE TUBE DIVISION 


Calumet and Hecla Consolidated Copper Company 


1467 Centrol Avenue 


NCORPORATED 


Manufacturers of Tubing Exclusively 


Detroit 9, Michiga: 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Deportment, 13 E. 40th St., New York 16, N.Y. 
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cesses and presses used in the ordnance 
new technical treatise on hydraulic presses field. Typical subjects covered are—shell 
and processes . . . written especially for forging, cold extrusion, cartridge case form- 
ordnance production personnel ing, shell nosing, gun barrel 
and ordnance contractors. ‘ straightening, shell testing and 
This valuable addition to /\ \ armor plate quenching. 
your reference library gives a y Ask for it on your letterhead, 
comprehensive summary of pro- there’s no obligation, of course. 


Here is your invitation to read H-P-M’s 


THE HYDRAULIC PRESS MFG. COMPANY 


5208 MARION ROAD MOUNT GILEAD, OHIO, U. S. A. 
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The following companies have shown by their interest in the Industry-Ordnance Team that they are ready to serve the 
United States through industrial preparedness for national security and peace. Such companies as these are indicative of 
ion upon which the military might of the armed forces depends in peace and war 
Their production for the peacetime needs of America can be converted to meet national requirements in an emergency 
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SILENT SOLDIER FOR DEFENSE! 


e On the Korean front . . . on farms deep in the heart of 
America . . . in factories geared to the needs of defense... 
New Departure Ball Bearings are worthy warriors. 


e Ina great variety of applications New Departures increase 
accuracy, permit higher speeds and resist all loads. 'They also 
reduce maintenance and help simplify design problems. New 
Departure engineers are available for everything from new 
design jobs to improvement of existing installations. 

e The Great Ball of New Departure is the symbol of engi- 
neering excellence . . . leadership in research. Keep your eye 
on the BALL to be sure of your BEARINGS! 
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NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 
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ARMAMENT TECHNOLOGY 

















This section of OrpDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Shearing Shell Billets 


Modern Method Improves Forging Production Rate 


ITH numerous contracts for the 
Wa of shell already in proc 
ess and many new ones still being 
there exist many 


placed, questions 


among the manufacturing contractors 
concerning the best and most acceptable 
method of parting shell billets. Because 
of the divergent opinions encountered 
on the subject, a survey of outstanding 
facts may, and should, prove helpful to 
all in the shell-forging field. 

The object of this presentation is to 
state these facts as simply and briefly as 
possible, instead of embarking on a 


long technical discussion. 


Method Not Mandatory 
with U. S. 


Navy ordnance personnel, as well as 


Interviews Army and 


close inspection of existing specifica 


shell, 


that the manufacturer 


tions on the forging of steel 


clearly indicate 
is not told he must use any particular 
method of parting shell-stock billets in 
preference to any other method. The 
Inspection requirements for the various 
methods, however, are clearly stated. 

\ frequent misunderstanding occurs 
among manufacturers when the inspec 
tion requirements are read. The speci 
fications state that material divided by 
the nick-and-break method must have 


the fracture test on each blank, but only 
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William C. Tucker 


Chief Engineer, Machine Tool Division, 
Buffalo Forge Company, Buffalo, N. Y. 


on the end that will be used as the base 
of the shell. 

When a method other than nick and 
break is used, such as shearing, the 
shall be 


This does not 


macrostructure test made on 
each end of each dar 
mean each blank, 


length bar of twenty-five feet. 
The fracture test has its value and is 


but each maximum 


widely used in revealing quality char 
acteristics of steel. Visual inspection of 
fractures should always be conducted 


by skilled inspectors, property trained 


to look for flaws. Ordnance specifica- 


tions are quite clear and comprehensive 
on the subject of inspection, both in 


regard to mill inspection and to forg 
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ing-plant inspection. Careless visual ii 
spection of fractured ends can lead to 
serious consequences 

The method of gas-torch nicking and 
breaking of billets has many adherents 
and supporters, but it must not be over 
looked that it also has attendant dis 
High 


must be considered. Repetitive handling 


advantages. operational costs 
of material is hard to avoid. The cost 
of the gas used in nicking is a large 
item, 

If hydraulic presses are used for 
breaking instead of mechanical presses, 
maintenance costs will be greater. Fur 
thermore, fractures are frequently is 
regular and hard to control, leading to 


subsequent forging difficulties. 


Opposing Forces 
When 


case of a round or square billet, the 


metal is sheared, as in the 


shear knives two 
forces that build up pressure at right 
angles to the longitudinal axis of the 


billet. In the nick-and-break 


the nick is most usually made with a 


represent opposing 


method, 


gas torch after which pressure is ap 
plied to the end of the billet blank at 
right angles to the longitudinal axis. 
However, because of a cantilever ad 
vantage, the actual pressure is multi 


plied and transmits the stress to the 
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4-inch steel billets, 


shown above, 


were sheared continuously at the 


rate of twelve pieces per minute yet retained uniformity and squareness. 


area immediately under the nick as a 


tensile stress instead of a shearing stress 
The resulting fracture is often rough 
and irregular when compared with a 
shearing fracture. 

other methods 


Nicking billets by 


use of a gas-torch cul have 


than the 
been tried with varying degrees of suc 
cess and failure. It has been found that 
successfully start 


] 


a sharp “V” cut ci 


a fracture, but there is a limitation on 


the size of billet where good breaking 
will result. Good breaks have been ob 


tained on billets up to and including 


four inches square, but over that size 


the billet has a tendency to bend under 
pressure rather than fracture. 


“Shearing” does not mean a knife cut 


through the full cross section of a billet, 
with its 
} 


" 1 } 
successively severing each fiber 


1 
cutting edge. Such a conception has le« 


to the erroneous beliet that the billet 


; ' 
surfaces are smeared by the knife, pre 


venting observation of defects. 


When properly analyzed, shearing 1s 
actually a combined nick-and-break op 
eration in rapid sequence, with no 


The 


steels 1S 


l + 
waste of material shear-knite 


ee : 
penetration on shell seldom 


more than 3/16-inch, at which point 


tracture this instant the 
| 


occurs, as at 
the shear knives ex 
of the 


bu:lt-up pressure ot 
ceeds the yield point material 


being sheared. 


Fracture Localized 


the two shear-knite 


plane local 


The proximity ol 


edges in the vertical shear 


izes the with considerable ac 


fracture 
curacy between the indentations of the 


knives. In this manner the best pos 


sible control is exercised over the 


squareness and smoothness of the frac 


} 
ends 


recognized fact that bi 


| above four inches square 


on content higher than 


hearable in the co 


a matter of the pres 
for she ring the steel, 
ired cold, this steel has 

lop stress cracks. 
d in the 


wh ch 


reproduce 
operatior 


11 
unusabie, 


a tempera 
| 


degrees 


1 
this urpose shou 


Left, a modern billet 
shear with automatic 


hold-down and feed table. 


prove detrimental to good forging prac- 
tice as the billets should pass directly 
to the furnace for forging heat. In this 
way a portion of the original heat is 
conserved. 

On the 


heated 


other hand, if the steel is 
as suggested above, it is not 
necessary to forge immediately after 
shearing. Steel sheared at 800 degrees 
Fahrenheit may be stored indefinitely 
without danger of stress cracking and 


subsequent rejection. 


Inspection Enhanced 


Exhaustive tests have proved that 
shearing either round or square stcel 
billets does not smear or obliterate 
visible indications of porosity or pipe 
on the sheared surface. As a matter of 
fact, shearing enhances visual inspec 
tion and detection of such defects. It is 
possible to see these defects on sheared 
ends of billets far more easily than on 
broken ends. 

With the highly developed shearing 
aids that are available on billet shears 
for forge-shop use, the quality of the 
cut is definitely assured. Modern billet 
she irs are 


hold-downs that clamp 


equipped with automatic 
the billet im 


10vably during the shearing operation 


and quickly release for the next billet 


movement. Automatic power-feed tables 


position each blank against the positive 


stock 


gage. Equipment of this nature 


permits continuous automatic shearing 


to accurate dimensions. 


Uniform Dimensions 


Records in many of the automotive 


ate that multiple blanks are 
d within variable limits on 


square billets not exceeding 2 
very im 


insures dimen 


in weight. This is a 
, 


1dvantage that 
| uniformity of forging stock as 


pared with the nick-and-break 


Uniformity of dimensions is 


highly successful in 


} ] 
subsequent — shell-forming 


rocesses, 
When planning to shear shell-stock 


ets, the forging contractor can ex 


pect to gain the highest rate of produc 
tion of forging blanks with minimum 


handling costs. This is true in both 


ind hot shearing. 


Highly satisfactory records have been 


iblished by many manufacturers 
uring shell stock now and during 

1e past decade. This statement is made 
with recognition of full conformity to 
Ordnance specifications relating to tests 


inspection 
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A New Tank Design 


Advantages Claimed for a Vehicle Hull of Spherical Shape 


. 


by 
Lieut. Col. H. de J. Keays 


. 


Colonel Keays is Chief Inspec- 
tor, R.E.M.E. Inspectorate, Brit- 
ish Middle East Land Forces. 
In World War II he was a Brit- 
ish liaison officer with the Office, 
Chief of Ordnance, Detroit. 


. 


INCE the invention of the tank in 


World War | and the production 
ot the first model with rotating turret 


and unified driving control, which 


emerged soon after that war, there 


have been few important changes in 
basic design although there have been 
many improvements in components. 

It is the conviction of the writer that 
the last war saw the end of a period in 


tank development; a period during 


November-December, 1952 


which the development of tanks in 
their present form has been carried to 
the limit. In any future war, if we are 


to secure a substantial advant: over 
our enemies, we must abandon old 


methods of design and seek a new ap 


proach to the problem. 


Boldness Needed 


Boldness and originality of concep 


tion are needed now—not a tedious 


pursuit of detail, vital 


perfection in 
though this undoubtedly is. The whol 
question of the design of armored ve 


hicles must be studied anew. 


It is interesting to examine the tank 
& 
America, Britain, and, indeed, 


types ol 
hind 


of all nations. When we do so we 
a broad similarity in their main dimen 
sions and in the disposition of essential 
parts, Sometumes there is emphasis on 
one feature, sometimes on another, but 
always accompanied by an equivalent 


sacrifice elsewhere. 


Types of Tanks 


When the emphasis is on armor we 
tank 


in British 


have the so-called “infantry 


when on hrepower we have, 


terminology, the “gun tank.” 





Fig. 1. Tank model shows spheroid design of the fighting compartment 
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Tremendous effort has been ex 
pended on the problem of up-armoring 
and up-gunning within known reliable 
weight limits, but the sacrifice of some 
qualities to obtain others practically as 
important has been very great in every 


case, 


Armor vs. Firepower 


If the fighting space provided with 
the heavier weapons is reasonably good, 
the possible degree of armor protec 
tion is low. Increases in armor that 
have been made, usually over a limited 
frontal area, result in reduction of fire 
power and secure little tactical ad 
vantage. 

Clearly, tanks in their present form 
offer little scope for further improve 
ment. The development of a heavily 
tank with high firepower, 


whatever its tactical réle may 


armored 
be, has 
become a basic design problem that 


} 


cannot be solved on conventional lines 


by the rearrangement and modification 


of existing types. An entirely new de 
sign conception 1S needed. 

\ tank possesses three basic quali 
ties: Firepower, mobility, and armor 
employment will 


protection. Tactical 


determine which of these qualities is 
the most important; emphasis on any 
one means degradation of the other 
two, and the final design must always 
be a compromise 

- 


speaking, tanks fall into 


Broadly 
three main tactical classes covering re 
connaissance, infantry support, and ex 
ploitation of a break-through. In each 
ot these classes the nature of the de sign 
compromise is different. For reconnais 
sance, mobility is the prime require 
ment, with firepower second and armor 
last. For support, firepower and armor 
come first and, in their interest, speed 
must be sacrificed. The tank which is 


to be used to enlarge an entry to a 


break-through and to exploit it must 
combine the essential qualities in the 
hire 


following order of importance- 


power, mobility, and protection. 


Factors Involved 

The basic qualities of firepower, mo 
bility, and armor protection depend on 
certain factors which should be borne 
in mind. Primarily, firepower depends 
on the armament, on its caliber, the 


type of projectile, and its velocity. Of 
equal importance, however, are the rate 


and accuracy of fire, and these are de 
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termined by the means for observation 
and by fire-control devices generally. 
Also influential are the size and ar 
rangement of ammunition, the design 
whether automatic, semi 
or manual—and the kind of 


And, finally, of 


of the gun 
automatic, 
loading aids. great im 
portance are the crew disposition and 
the turret and 


the uilable in 


fighting comp irtment. 


space ay 


Mobility is determined by speed, ma 


neuverability, cross-country pertorm 


ance, and range. High speed demands 


good acceleration which implies a high 


power-weight ratio, and this, in turn, 


demands a well-designed flexible trans 


miussion, 


Maneuverability demands an efficient 


steering mechanism with simple and 


effective control. Cross-country per 
‘ 

formance depends on low track pres 

sures, good obstacle-crossing and climb 


ing ability, and efficient wading ar 


rangements 


Range requires low fuel consump 


tion, a well-designed transmission per 


mitting efficient engine operation, and 


a large fuel capacity. 


Armor Protection 


Armor protection is primarily a func 
tion of armor thickness, but the method 
of application, design of gun mount, 
ballis 


(the obliquity presented to 


and essential apertures, and the 
tic shape 

: ! 
projectiles ), are enormously important 
factors, additional 


lu 


Certain external 


to those enumerated above, can inf 


ence design, but they are to some ex 
tent outside the designer’s control and 


must be accepted. Thus over-all dimen 
considerations of 
transport, width, strength of bridges, 


| 
le 


sions are limited by 


etc. Obstacle-crossing requirements « 


termine shape fore and aft; general 


ground conditions limit unit track 


pressures, and so on. 
Other influences are more subtle and 
recent 


not so readily appreciated. In 


years the tank has been studied as a 
mechanism rather than as a weapon of 
war. The mechanics of tank steering, 
propulsion, and soil resistance were not 
and now 


understood, even 


still to 


properly 


there is much basic research 


be done. 

At the beginning of the last war, tank 
design was a backward art from the 
engineering point of view; it is not sur 
prising that attention was devoted far 
mechanism than to the 


more to the 


fighting qualities. In consequence the 


balance of 


designs was not good. 

In 1940 the best British tank weapon 
was the 2-pounder, and, in the case of 
early models of the Churchill tank, a 
vehicle of nearly 40 tons was needed 
to carry it into battle. Even with that 


weight the armor was not great. 


Gun Least Important 

From the designer's point of view 
it that time, the gun was the least im 
portant element; its installation seemed 
to present no serious difhculty, and the 
problems of the power plant, suspen 
sion, etc., seemed far more comple X. 

\s design succeeded design, so more 
il | more ingenuity was expended on 
the detail of components. The modern 
this carried al 


most to the limit, and 


tank shows ingenuity 
we have highly 
eficient power drives, suspensions, fire 
control devices, and so on. 

The gun has received a more gen 
erous share of the designer’s attention, 


but, even so, the basic conception has 


it progressed far. Fundamentally it 1s 
ilways the same kind of layout, with a 


highly conventional fighting compart 

vent and crew disposition. 
Thus in general, the tendency of de 
signers over the last decade has been to 
the 


on details; to study 


piecemeal 


concentrate 


problem rather than to try 
ind achieve a comprehensive and origi 
il idea of a tank as a complete entity 
war with all its 


is a Weapon ol 


qualities in symmetrical balance. 

gone by, when tanks were 

le, heavy, track-laying vehicles 
with some thin armor and light guns, 
the designer's problem was easier. It 
was sensible for him to save weight 
where he could as, for example, by the 


use of light radial aircraft engines. 


Situation Changed 
As the demand increased for big 
uns and thick armor the situation be 
different—the shape 


arrangement of the internal components 


ame very and 
now dominated all other considerations. 
The biggest single weight item was the 
weight of the armored envelope. 

Since the the tank 
until the end of the last war the weight 
steadily 


earliest days of 


f the armor has increased 


om a relatively unimportant figure 
until it is now by far the greatest pro 
portion of the total weight. 


This increase is very significant, and 
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Fig. 2. Driver's seat revolves so that he always faces forward as turret turns. 


a study of the methods of applying ar 
mor provides a good approach to the 


whole design problem. 


Advantage of the Sphere 
Now 


volume with approximately twensy per 


a sphere will enclose a given 


cent less surface area than a cube, and 
the advantage of the sphere over an 
elongated rectangular box amounts to 
to thirty-five 

The 


a rough rectangular 


some thirty per cent say 


ing in area saving which the 
sphere has over 
structure such as a tank hull is, at the 
very least, fifty to sixty per cent! 

It is thus clear that in order to make 


the weight of the armored envelope of 


a tank least for a given enclosed space 
and armor thickness, or to obtain the 
maximum protection for a given en 
closed space and total weight, the ve 
hicle should be spherical. 

Let us now try to conceive an ideal 
ized vehicle on this basic principle in 
which the upper hemisphere carries the 
gun and rotates on the lower hemi 
sphere carrying the tracks and propel 


ling mechanism. 


Practical Considerations 


Practical considerations at once begin 
to operate: the railway loading gauge 


dictates about 125 inches maximum 


width so that, almost inevitably, the 
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Fig. 3. Diagram shows turret support rollers and power drive unit. 
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power plant and drive must go in an 
armored enclosure between the tracks 


to the rear. 


Plenty of Room 


The remaining sphe re tor gun mount 
fitted comfortably 


- 
allow 


and crew can be 


within the 12-inch limit and wil 


} 


gun breech, a ! 


room tor a large good 
ammunition supply, and at least four 
men. If we now make one of these men 
a driver, the whole of the front driv 
ing compartment on the ordinary tank 
can be removed. (On the conventional 
tank the 


costs many tons in weight.) 


front driving compartment 
Further practical considerations wil 


modify the sphere until it approxi 
mates the shape of an oblate spheroid 
The illustrations on page 515 show 
photographs of a small wooden mode 
which indicate the kind of shape whict 
might be developed. 

Briefly, 


tank 


crew, stowage, and controls, et 


then, it is suggested that 


design should start with gun 
When 
the optimum arrangement has been 
found for these, the armored envelope 
should be wrapped around it as nearly 
as possible in the shape of a sphere 

It can be argued that the finished de 
sign will not greatly resemble a spheri 


cal form 


This is agreed. The object of 
the writer in the present analysis, how 
ever, is to seek a new approach to the 
design problem—to define a criterion 
and the spherical principle establishes 
this criterion. 

One logical conclusion which now 
emerges is that the conventional dri\ 
ing position can no longer be retained 


the crew members must be assembled 


as closely as possible together within 
the armor as practical considerations of 


fighting efficiency will permit. 


Remember the Principle 


Although it may be necessary to de 


part a great deal from the spherical 
form in designing the armor envelope, 
the designer should keep the principle 
firmly in mind as it is a true guide to 
the best possible shape. 

Quite different considerations lead us 
The 


vehicle can be 


conclusion facility 


a tracked 


to the same 


with which 
steered depends to a great extent upon 


the ratio of the length of track on the 


ground to the distance between the 
track centers. The greater this ratio, the 


greater is the steering effort required 
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in any given set of circumstances, 
The steering problem becomes diff 
cult with ratios in excess of 1.7 to 1; 
vehicles have been built where the ratio 
has been as high as 2.5 to 1 but “steer 


ability” has then been very poor in 


C onsequenc ec. 


Low Steering Ratio 

From this point of view, then, we 
should aim at a low steering ratio; the 
tank should be short in 
with its width. This is another power 


comparison 


ful argument for dispensing with the 


front driving position and for follow 


ing the spherical principle and putting 


the driver in the turret. 


Tracks and suspensions, and_ those 
internal mechanisms which support 
and drive the turret and control the 
gun mount, are major sources of weak 
ness in any tank. Battle experience has 
proved they must be kept as low in 


silhouette as possible in order to be 


inconspicuous » attack. 


For exam] 


intitank 


ition 


installed high up on the 


turret wal where the danger from 


shoc k is at its greatest 
In th | illustr 
are show n 


zontal 


space 


nd the ned with 


rreatest tracks and sus 


Satety 
pension 


rtant advan 


An incidental but impx 
, 


tage of the enlarged fighting space ob 


tained in this way is that it permits the 


introduction of an efficient automatic 
itic gun loading mecha 


or semiauton 


nism. Mechanization of loading is 


particularly 
| 


vital, for, with the large 


guns now being mounted, the man 


handling ot heavy ammunition ts no 


longer acceptable 


Larger Weapons Feasible 


If the 125-inch railway loading gauge 


S 
is disregarded, larger fighting 


compart 


ments with still bigger weapons are 
feasible. 
vs ¢ irried on the 


have 


Cause 


Turret support rin 
present 


hull 
] 


. ‘ 
several serious drawbacks 


root, as in practice, 


They 
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a severe constriction of space in the 
plane of the gun breech, and this is 
made worse by the presence of traverse 
rack and traverse drive unit. They con 
stitute a serious weakness right in the 
center of the tank 

Considerable reénforcement is needed 
in the fighting compartment to carry 
the weight of the turret, and the manu 


large race rings and traverse 


facture of 
racks is a tiresome production task. 
To obviate these bad features, turrets 
should be supported centrally from a 
position between the floors of the hight 
hull; 


mechanism can be located 


ing compartment and here also 
the traverse 
The main support for 


a relatively small 


central ll or 


hull there would be 
i on which rollers 
horizontal thrust t 
nd withstand shocks 
of projectiles. The 
} 


€ nents proposal are illustrated 


in | igure 


Electric Drives 


The nk of the future must be 


' ' 
infinitely variable 


Liesl 
little or no 


To this end hy 
Ss were devel 
ind the ¢ 
intages ot electric systet 


de monstrate 


rives. High speed i 


was found to be an es 
requirement in the last 
tank 


] 


easily provided; a 
fact, be designed which wouk 
ually effective performance 


when going either backward or for 


ward. This quality is difficult to achieve 
mechanically, although good results 


have 


draulic 


been obtained with automatic hy 
power drives. 
As regar rmor protection, electric 


power dri have valuable qualities 


which help in the search for optimum 


rrouping. For example, we might lo 
~ , ~ ~ 


at the 


front 


cate engine and generator 
it the rear. 


with traction motors 


With the layout of the power plant 
| 


described ibove, the center of gravity 


automatically assumes a more satistac 


tory location, and the designer has a 
freer hand in the distribution of armor. 


Electricity offers several incidental 


advantages. The driver's task is simpli 
fied and he is able to concentrate far 
more on the terrain; he is relieved of 
the task of gear shifting; and driving 
fatigue in heavy cross-country going 1s 
much reduced—all 


erational 


points of great op 


importance. 


Duties Combined 


view of the great advantages in 


control offered by electricity, 


combination of the duties of driver 
ind commander, at least on the heavier 


] 


1 : 
tanks and particularly on gun motor 


carriages, is thought to be well worth 
consideration. If this principle were ac 


d, the scope for design improve 


nts in the layout and equipping of 


g compartments would be tre 


rendous 


\s we mount more and more power 


the proportions of the turret 


| 
and it as very 
Many 


such as the 


quite alarming, 


1 


essary to seek an alternative. 


1 
been suggested, 


turret and the gimbal 


rotating 


ntire tank. Turrets and other sys 


1 
separate rotation can then 


sed with 


the dith 


operation on rough or hilly 


1S belie 


f ] 
of deve iopn 


he wever, 


special types ol machine 


Study Necessary 


It is contended that the advantages 


hrepowecr ind armor 


protection are 


lik ely to be so enormous as to make a 
proper design study on these lines very 
necessary. It is a tvpe of design which 
illows the closest possible approach to 


r} 1 nl 
sphe rical principie 


[his article is based on an account pro 
luced in the British Army Journal and 
is published by permission of the Con 
troller, Her Majesty's Stationery Office. 
United Kingdom Crown 


reser ed The 


copyright ts 
] 


opinions express are 


entirely the author's and are in no wa\ 


sponsored by the British War Office. 
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crew-Thread Standards 
Technical Problems in Adopting 


Unified Inch and Metric Systems 


By |. H. Fullmer 


Pe OMB sights, gun carriages, radar 
_® reflectors, and all the 


plex equipment of modern warfare are 


other com 


held together by literally millions of 


threaded bolts, and 


One 


fasteners nvts, 


screws. type of airplane, for ex 
ample, uses 122,000 screws. 

Economical production of such items 
by assembly-line methods requires not 
only a steady stream of components but 
that the including 


also components, 


large numbers of fasteners, be inter 
changeable so that they can be fitted to 
gether without selection, subsequent 


machining, or hand fitting of any kind. 


Interchangeability 
Interchangeability of threaded parts 
becomes even more critical when part 
ial assembly or replacement of com 
ponents must be carried out in a com 
bat area. 
I irst World 
allied 


European armed forces revealed 


War the 
(American and 
that 


During the 


experience of the 


November-December, 1952 


the lack of interchangeability of Amer 
ican and European screw threads was 
a serious problem. In World War II, 
the high degree of mechanization of 


| } 


all military forces made the problem 


much more serious. 

American industry was required to 
supply the British with a large volume 
threaded to the 


British specification. This not only led 


ot war equipment 


, 
to considerable delay but was economi 


cally disadvantageous. At the same 


tume, American military forces based 


in England and using equipment with 
American threads found difficulties in 
making necessary replacements. 

Since the war, 


significant progress 


has been made in American-British 
Canadian screw-thread standardization, 
and difficulties of this kind are consid 


likely 


nations. 


erably less to occur among the 


inch-using However, many 


problems remain to be solved before 


world-wide standardization of screw 


threads can be achieved among both 


inch using and metric-system countries. 


4 screw thread is one of the more 


complex regular geometric forms. Many 
variables thus enter into the design of 


a threaded fastener. These numerous 


design factors, together with the far 


reaching economic considerations it 


volved in changing from one type of 


thread to another, make the problem 


of standardization a difficult one 


Five Characteristics 


The five principal characteristics of 


screw threads—and thus of any stand 


ard thread system—are (1) thread pro 


fle (angle and form of thread), (2) 


pitch or threads per inch, (3) size or 


diameter (which in combinations with 


pitch defines the thread series), (4) al 
lowances providing for minimum clear 


ances or maximum interterences be 


tween mating threads, and (5) manu 


facturing tolerances which determine 


variations in the di 


mensions of thread elements 


the pe rmissible 


" 


The thread profile is really the basis 


of the thread system, and standardiza 
tion of a thread system is achieved in 
large measure when a standard profile 
ind a standard series of diameter pitch 
combinations have been agreed upon. 
Universal standardization of screw 


threads would be much sin 


were possible to decide on a single 
thread system applicable to the entire 
range of required sizes and all types of 
products. However, different thread 
profiles are required for different ap 
plications. Also, a given class of prod 


ucts, such as bolts, may require, for 
technical reasons, two or more series of 
diameter-pitch combinations in a given 


size range 


Adopt Several Systems 


Thus, the 


universally standardizing screw threads 


only feasible method of 
would seem to be the adoption of sev 
eral standard thread systems, with the 
understanding that only one is to be 
used for a particular class of products 
in a given size range 

lo date, practical considerations, the 





As a physicist in the gage sec- 
tion of the National Bureau of 
Standards, Mr. Fullmer has 
been actively concerned with 
standardization of screw threads 
for the past twenty years. He is 
now secretary of the Interde- 
partmental Screw Thread Com- 
mittee. 
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most important of which is the exist 
ence ot both metric and English meas 
uring systems in the different countries 
ot the world, have prevented universal 
standardization on this basis. 

An outstanding recent achievement 
in the standardization of screw threads 
technical 


was the agreement by the 





ISO basic profile for triangular threads. 


‘, 
re 


American practice, or rounded, as pre 
ferred by the British, since interchange 
ability is not affected by this detail. 
The Unified form is now generally 
applicable to all sizes of bolts, nuts, and 


screws inch (6 mm.) in diameter 


and larger made in this country. Its 


application to sizes down to one mm. 


Recommended maximum internal form 


Recommended maximum material forms for external threads. 


committee on screw threads of the In 
ternational Organization for Standardi 
zation, meeting in Paris in 1949, on 
basic profile and “maximum material” 
(or limiting) forms for external and 


threads for bolts, 


internal nuts, and 
screws. 
The ISO profile, approved by a ma 


of the twenty-one countries 


resented, is in all 
that of the Unified 
adopted by representatives of 
the United Kingdom, and the United 
States, meeting at the National Bureau 
November 1948. (See 


illustrations on this page.) Thus, there 


jority rep 
essentials the same as 


thre id system 


Canada, 


of Standards in 


already exists the first essential of a 
universal standard screw-thread system 


for bolts, nuts, and screws. 


Unified Profile 
The Unified profile provides a 6 
degree angle and a rounded root for 
threads. The of the 


nal thread may be flat, as preferred in 


screw crest exter 
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(o.04-inch) has been 


the ISO committee, 


agreed upon by 
and further exter 
sion of re range 1S probable. In the 
Unihed the form agreed upon 
i United 


engineering 


svster 
lly used in the 


! 


States and Canada for all 


applications in sizes down to o.o6-inch, 
and in the United Kingdom for certain 


engineering applications in five sizes 


down to 0.112-inch. 


Inroads Made 
In the few years since its adoption 


the Unified profile has made appre 


ciable inroads on other profiles, such as 
the American Standard and the British 


Standard Whitworth, for bolts, nuts, 


and screws in sizes inch or larger 


However, in sizes smaller than inch, 


the ISO basic profile or Unified profile 
is not likely in the near future to dis 
place completely the other profiles used 
and 


such as the British 
Nevertheless, the 


on instrument machine screws, 
Association form 


possibilities ire 


good for its adoption for several sizes 


of instrument screws approximately 


one mm. (0.04-inch) in diameter. For 
sizes less than one mm., a thread angle 
of 50 degrees rather than 60 degrees is 
used by watch manufac 


now widely 


turers. 


Accord Reached 


The ISO committee has not yet given 
consideration to the adoption of thread 
than 


profiles for applications other 


bolts, nuts, and screws. However, 
among the inch-using countries, accord 
has now been reached on the 29-degree 
Acme form for translating threads such 
is lathe lead screws. Partial agreement 

a profile for buttress threads, which 


ire designed to bear extreme axial 


loads, also has been attained. 

Agreement has been reached on flank 
angles of 7 degrees and 45 degrees, but 
the relatively shallow thread depth (0.4 
times the pit h) proposed by the Brit 
ish is not considered by the Americans 
to provide sufficient bearing area for 
heavy loads. 

Pipe threads are made to two stand 
ard profiles, both of which are exten 
sively used throughout the world: the 
so-called Briggs, American Standard, or 
Americ: 
profile and the British Standard Whit 


worth pipe thread Unih 


in Petroleum Institute line pipe 


{see Pp. 522). 
threads has been the 


dis ussion, but 


cation of these 


subject of much seem 


ingly insurmountable economic prob 


lems have thus far prevented any prog 


ress toward unification. 


Two Series 


In the Unified thread system there 


ire two principal series of thread sizes 


bw fal T 

or bolts, nuts, and screws. These are 
the Unified coarse and fine thread se 
combi 


Numerous other selected 


ries 


nations of special diameter and pitch 
are available in the Unified system for 


other applications such as construc 


tional threads. A large proportion 


combinations are in 
American National extra 


12-thread, 


these selected 
cluded in the 
fine, 8-thread, and 16-thread 
series. 


Unified thread 


increasing throughout the 


I SC ne series 1s 


progressively 


inch-using countries. In the United 


states, well over 60 per cent of com 


bolts, nuts, and 


ade to the Unified 


Unifed 


nercial screws ar©e 


} 


specifications, and 


system is authorized for 


1 


by the armed serv ces, 
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a 


Optical projection comparator being used to measure flank angles of a plug gage. 


The 


National to the Unified system is being 


transition from the American 
greatly aided by the temporary use of 
inspection or acceptance gages whose 
limits embrace the limits of correspond 
ing class numbers of both systems 

In countries using the metric system 
of units, where engineering designs are 
modules, fasteners in 
often difficult 


based on metric 


standard inch sizes are 
to apply. To remedy this situation, a 
compromise system of thread series has 
been suggested in which dimensions 
would be tabulated in both inches and 
millimeters, but actual sizes would 
favor metric modules in some cases and 


inch modules in others. 


Inconvenience 


The chief 


tem 


disadvantage of such a sys 


from the viewpoint of the inch 


using countries 1S the inconvenience it 


causes in cutting threads to a given 
pitch. Because gears can have only in 


tegral numbers of teeth, it is obviously 


more convenient in producing a proto 
type thread to choose pitches in which 
the number of threads per inch can be 
expressed as an integer or as a simple 


mixed number like 7'4 or 1! 


However, if the pitch is expressed by 


an integ 


rer or simple mixed number in 


one system, in the other system it can 


be expressed adequately only by re 


cording several decimal places. Never 
theless, by the choice of suitable com 


pound gearing, “inch” threads can be 
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lead 


threads can be cut 


lathe 


screw, and metric 


cut on a having a metric 
on an “inch” lathe. 

Thus it 
difficult 
single international thread system for 
both 


that there is no 


technical 


appears 
really obstacle to a 
inch-using and  metric-system 


countries provided the necessary speci 


fications of thread profile and pitch can 
be agreed upon. 

The ISO committee is now working 
to develop a unified system of metric 
threads which will provide the mini 
mum variety of sizes necessary to meet 
technical requirements. Success in this 
task will bring advantages to both inch 


using and metric-system countries. 


Metric Standards 


In the United States, where metric 


threads are manufactured for export 
machinery, the use of metric standards 
corresponding closely to the 


thread 


present 


Unifed system will simplify 


shop drawings and instructions and 
make them more readily understood by 
the workers. 

For translating threads it is not es 
pecially important that there be a uni 
fied thread However, 


series procure 


ment is simplifed when a series of di 
ameter-pitch combinations is available 
Such a series has been published in the 
United States as the Acme thread series, 
and this series is being considered for 
unification by the inch-using countries. 

As has 


still two standard forms of pipe threads 


been mentioned, there are 
the American Standard and the Brit 
ish Standard Whitworth 


its corresponding thread series. 


and each has 


Measuring pitch diameter of a taper-thread plug gage with a horizontal comparator 
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Clearances between the crests and 
roots of threads are most conveniently 
provided by specifying the maximum 
material thread forms, as has been 
done for the ISO basic profile, and then 
tabulating for each thread series the 
corresponding major and minor diam 
eters (the diameters at the crests and 
such 
bolt 


and nut threads but have been devel 


roots). Various gradations of 


clearances are not necessary tor 


oped for other types of thread profiles. 


The Acme Thread 


For example, in the so-called “cen 


tralizing Acme thread,” which is used 
for power transmission, the minimum 
clearance at the major diameter is less 
“general-purpose” thread 


than the 


than for the 


and also less allowance on 
pitch diameter (diameter across thread 
flanks). This design assures contact at 
the crest of the thread instead of on the 
flank when the rotating screw 1s sup 
ported in the thread instead of in bear 
ings at the ends. 

The recently developed Dryseal pipe 
thread is another specialized thread in 
root truncations are 


which crest and 


held within narrow limits in order to 
provide contact over the entire thread 
profile when assembled, thus prevent 
fluids 


ing leakage of through the 


threads. 


Minimum Clearances 

Minimum clearances (or maximum 
interferences) on pitch diameter are 
designated as allowances and usually 
constitute an important element in the 
design of a thread assembly. The fact 
that the 
many cases often causes the need for 


allowance may be zero in 
an allowance in other cases to be over 
looked. An outstanding example of a 
carefully designed positive allowance is 
that for class 2A threads in the Unified 
system. This class is intended to pro 
vide for the bulk of production of bolts 
and screws, and the majority of such 
products now produced in the U. S. 
and Canada is made to this class. 


Prevent Galling 
] 


The principal purpose of the class 
2A allowance is to prevent or minimize 
galling or seizure of parts of like or 
similar composition in assembly or use. 
It is also available for plating of threads. 
On munitions which may be assembled 
in the field, an allowance is frequently 
ready assembly 


provided to permit 
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even when the threads are slightly 
bruised or dirty. 

The variables which enter into the 
for screw 


determination ot toleranc es 


threads are so numerous and difficult 
to define quantitatively that the ap 


proach to the development of standard 
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The American Standard line pipe profile. 


British Standard Whitworth pipe thread. 


Taper, one inch in 16 on diameter. 
H = 0.960237 = p; h = 0.640327 * p; 
r = 0.137278 X p. 


tolerances has been largely empirical. 
International standard tolerances are 
now being formulated by the ISO on 
the basis of experience over the past 
thirty years with the national standards 
used by the Americans, British, French, 
and Germans. 

The Unified system of bolt and nut 
threads provides standard tolerances 
for major diameter of external thread, 
pitch diameter of both external and in 
ternal threads, and minor diameter of 
internal threads. In this system, major 
diameter tolerances are based on a sim 


ple function of the pitch. 


Diameter Tolerances 


Pitch diameter tolerances are cumu 
they include errors both 
They are 


lative; that is, 
of pitch and thread angle. 
composed of three increments which 


are tunctions, respectively, of diameter, 
length of engagement, and pitch. The 
increment based on pitch comprises 
over fifty per cent of the total and pro 
vides for variations in angle and thread 
form such as occur with wear of the 
production tools 

The necessity for basing these toler 
ances on the sum of three such incre 
ments is recognized in practically all 
thread systems, but emphasis has usu 
ally been placed on the diameter or 
length of engagement. However, the 
totals of the three increments for the 
more common diameter-pitch combina 
tions are in reasonably good agreement 


among the different systems. 


Internal Threads 


The tolerance on the minor diameter 
of internal threads has been the subject 
of much study in the United States. 
The principal factors which determine 
these tolerances are tapping difhculties, 
particularly tap breakage in the small 
sizes, and depth of engagement. 

From the above discussion it should 
be evident that screw-thread standardi 
zation involves complex problems, both 
economic. Yet there 


technologic and 


now is greater need for international 


standardization of screw threads than 
ever before. 
In the trade in 


past, international 


mechanisms of all kinds has been seri 
ously handicapped by a lack of inter 
changeability of threaded parts. Today 
machines and mechanized units, par 
ticularly those used for transportation, 
are not only being extensively exported 
ind imported by the nations of the 
rather freely 


world but are moving 


from one country to another. 


A Common Standard 

Obviously, the servicing and main 
tenance of this equipment would be 
greatly facilitated if all threaded parts 
having a particular functional use were 
made to conform to a common stand 
ard. Perhaps the practical difficulties in 
volved will make a single standard for 
bolts, nuts, and screws impossible of 
attainment, 

However, agreement on two alter 
native systems, the present Unified inch 
metric system, 


and a unified 


seems well within the realm of possi 


system 


bility. If this can be accomplished, 
the number of thread systems for which 
parts must be provided will be greatly 


reduced. 
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Requirements of the Staff Officer 


The Proper Philosophy Is as Important Here as in Combat 


ANY official documents deal 
Mx. the subject of staff work as 
it pertains to planning and coordinating 
personnel, intelligence, operations, or 
supply activities. These publications re 
flect accurately and completely the defi 
nition and functions of the staff and 
the standard by which to judge the 
essence, 


efficiency of its activities. In 


the appropriate manuals state that: 


The Officer's Duties 


1. A staff officer must have had prior 
experience as a subordinate commander 
in the type of unit to which he is as 
signed or should have undergone an 
adequate period of orientation before 
beginning his staff duties. 

2. A staff officer should be an active 
well-informed assistant to his com 
manding officer, capable of acting as 
his agent in harmonizing the plans, 
duties, and operations of all elements 
of the command. He sheuld be familiar 
with the policies of the commanding 
officer and possess a thorough knowl 
edge of organization, operations, ad 
ministsation, and staff techniques. 

3 In order that the commander can 
make the best estimates and decisions 
concerning any given situations or prob- 
lems, all staff officers must furnish him 
with the most accurate information it is 
possible to obtain and be completely 
objective in any advice they are called 
upon to offer. 


The Staff's Job 

4. It is the job of the staff to secure 
such information and supply such es 
timates and advice as the commander 
may require, preparing the details of 
his plans and translating his decisions 
and plans into orders which they in 
cause to be transmitted to the 


They should keep the 


informed on all 


turn 
troops. com 
mander matters re 


quiring his action or about which he 
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should know, making continuous stud 
ies of the situation, and prepare tenta 
tive plans for any possible future con 
tingencies for the commander's con 
sideration. 

5. It is also the job of the staff to 
assist the commander in coérdinating 
the efforts of the command, and, in so 
far as authorized, so to supervise the 
execution of plans and orders as to carry 
out the commander's intent in accord 
ance with established policies. In cases 
for which no policy has been estab 
lished, action should be initiated to 
secure a policy determination. 

Though thorough and complete, this 
abstract approach needs much amplif 
cation when a specific officer is assigned 
a specific staff position. The philosophy 
of the field officer assigned to staff duties 
for the first time needs to be revamped 
radically if he is to perform success 


fully. 
Relationship to Intangibles 


The 


staff work is the ability to accept a close 


basic ingredient of successful 
and constant relationship to intangibles. 
The Army normally deals physically 
with the products with which it is most 
concerned, whether it be men or ma 
terials. 

The company commander may call a 
roster of names and have appear before 
him individuals to whom he can com 
municate an order, check the progress 
of the project which he has initiated, 
and finally judge the end product 

ainst defined standards. The shop 
officer can move through his shop and 


see the progress being made at the 





Lieutenant Schroder is chief of 
the Plans Branch of the Ord- 
nance Training Command, Aber- 
deen Proving Ground, Md 











forge, the welding booth, and the lathe. 
He can observe, test, and inspect the 


final product. 


Different Situation 


The staff officer is faced with a situa 
tion much different. He deals normally 
with concepts, words, and statistics and 
seldom, if ever, sees the results of his 
planning activity. Where the line oth 
cer and operating officer can accept no 
compromise but must, despite all oppo 
sition or obstacles, achieve a clearly de 
fined goal, the staff officer must fre 
quently arbitrate conflicting views and 
effect compromise not entirely accep 
table to any given element but condu 
cive to the greatest end good, 

Consequently the officer who is taken 
from a field operation and placed in 
a staff position must first of all adjust 
himself to, superficially at least, a 
less rewarding occupation and gain his 
solace from painstaking effort in the 
achievement of a product less solid than 
but perhaps as 


a 155-mm. howitzer 


equally or more important. 


Integrity 

Perhaps the most important element 
which must be brought to bear upon 
staff 
true that many field officers who epito 


work is integrity. It is sad but 


mize integrity in their operations in 
the field unknowingly and unwillingly 
do not exercise the Same ll! ipeccable 
integrity when once seated behind a 
desk. 

In explanation of what would seem to 
be an unfair indictment, it must be 
stated that most violations of this doc 
trine stem from a lack of sympathetic 
understanding of the job. Frustration 
over a project long undertaken and 
seemingly no nearer to completion is 
finally dispelled with the first solution 
that appears to be, at least on the sur 


face, logical. 
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No field think 


of abandoning an objective merely be 


commander would 


cause its accomplishment must be 
through encirclement and envelopment 


attack. Yet 


many staff officers become discouraged 


rather than direct frontal 


at the seemingly endless review and 


coordination, finally succumbing to the 
overwhelming desire to get a study out 
regardless of whether it represents the 


best possible solution. 


Work Never Begun 


} 


Much staff work is stillborn primarily 
because it has never been started. Many 
staff officers at the beginning of a tour 
of duty plan a series of worthy projects, 


the magnitude and complexities of 
which build up in their mind to a point 


where the idea never reaches paper. 
The only solution is to start the project 
and hope for the 


without inspiration 


he st rather than waiting tor the inspira 
tion before starting the project. 
Many staff 


mightily and bring forth mice, 


and 


long 


but this 


officers labor 


is as much a part of the game iS 1S 


the endless repetitive physical training 


1; 


exercises 1m preparation tor a distant 


The salva 


l 


future combat operation 


tion of these projects which never cu 
minate in a finished product is that no 


work so accomplished is ever lost, as the 
abortive effort 


: 
residual value from an 


1s always brought to bear, aut 


consciously, on similar projects in 


future. 
\ basic tenet 
ander as 
of his subordinates that is not 
| 


ho com! 


pared to undertake himself no matter 


how difhcult or dangere us This con 


cept 1s equally valid in staff work and 


frequently 


| } 
1S probably Vioiat more 


than any other individual dogma. There 


have been many instances of 
second lieutenants laboring over staff 


projects which should | he hands 


ofhcers there have 


held-grade 


been occasions « Tat lieutenants 


commanding battalions. 


Kinship Lost 

There is a ngerou re 
opinion among staff officers tl 
assigned their hour 


Monday thro. 


once so 
nine to five, 
The 


that whenever his men are 


same officer who prides 


on duty he 
] 


is also present, eventually loses the 


same spirit of kindredship with clerks, 
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typists, and stenographers, whether 


military or civilian. 

The staff officer who loses sight of 
this important factor soon loses the re 
spect of his personnel, and although 
the end result is not as disastrous as it 
would be in battle, the operation of his 


activity will be considerably lessened 


in its efhiciency. 
There seems to be a distinct opinion 
among military personnel that the Eng 


lish language, like Sanskrit, is not here 


to stay, and consequently there is no 


need to concern oneself with learning 


the subject. More brilliant and valuable 


ideas have been submerged and lost in 


the unintelligible jargon of sloppy, care 


less writing than have ever seen the 


light of day. 
The staff officer who cannot properly, 


} 


clearly, and concisely present the prob 


lem and its solution had best request 
reassignment to a position where he can 
demonstrate physically what he is un 


able to say. 


Time and Money Wasted 
Much tume 


spent in the average staff office through 


and money have been 


the employment of administrative as 


sistants, secretaries, and various other 


ategories of pe rsonnel whose sole pur 


pose in life 
the chaoti 
in unbroken stream trom many other 


wise effective 


is to bring order out of 


mumbo jumbo that flows 


operators. 

\ staff officer owes it to himself and 
to his commanding officer to present a 
document that does not have to run the 
gamut of editors and administrative as 
sistants. If the solution presented is the 
one that an officer believes is proper, he 
jeopardize its 


should not acceptance 


through a shoddy manner of presenta 


tion. 
The niceties and explicitness of ex 


pression in staff studies may be the win 


or icing on the cake, but 
] 


goods 


dressing 


de yw 


just as these qualifications sell 


commercially, so does the clearly pre 


pared document sell the idea to the 


commander 


The staff officer who can bring to 
bear on any given problem an incisive, 
ilert mind is valuable indeed. This will 

particularly evident in any gather 

where there are more than two peo 


ple. An organiz 


who can cut through the 


ition owes a great debt 


to the 


man 


superfluous and idle chatter that nor 


mally surrounds most conferences to 


the heart of the problem. The psycho 
logical approach to a conference should 
be one of experiencing the feeling o 
a hot knife which is going to be ex 
posed to a tremendous amount of cheese 


that needs slicing through. 


End Objective 

The end objective of every staff ofh 
cer attending a conference should be 
to go in one door and out the other, 
leaving behind him a few well-chosen 
phrases, his position and recommenda 
tions on the problem at hand. Sad but 
true, many conferences degenerate into 
the male equivalent of the ladies’ sew 
ing bee, and with proper application 
practically any given one could be re 
duced in time by approximately fifty 
per cent. 

A conference is not the American 
counterpart of the Mexican siesta, but 
should supposedly bring divergent 
opinions and recommendations to bear 
on a difhcult problem. 

There is an inherent danger of be 
coming deskbound in every staff posi 


] 


tion. There are more so called coérdi 


nators of matters that have not been 
seen by the coérdinators than there are 
illogically prepared staff studies—but 
not many more. 

Contrary to popular belief, staff off 
ces do not come equipped with shackles 
which are locked upon arrival in the 
morning and unlocked in the evening. 
There is no objection to the staff officer 
inspecting which he 


operations upon 


will be expected to pass judgment. 
There is no more futile feeling than 
for an organization in the field to re 
ceive a directive for implementation, 
the first paragraph of which indicates 
that the preparing officer has not the 
slightest concept of the capabilities and 


affected. A 


himself, his 


\ission of the unit staff 


ofhcer owes it to com 


manding officer, and the people in the 
urea he serves to know as much or 
more about the subject than the people 


he directs. 


No Magic Solution 
This matter of staff work is not a 
sacrosanct theory that should be viewed 


with foreboding and fear. It requires 


adjustment in and, of 


philosophy 


course, the desire and willingness to 


serve effectively. There is no magic 
solution, just as there is no panacea for 


operational problems in the field. 
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HANDFUL of men in Ordnance 
A* industry have seen the appli 
cation of powder metallurgy in the na 
tional defense grow from almost liter 
ally zero to such a vast utilization that 
its details would fill volumes. This de 
velopment is a long and fascinating 
story full of thrilling episodes, sensa 
tional results, and remarkable achieve 
ments. There were failures, misconcep 


tions, and disappointments, too. 


Early Pioneers 

Around 1910, Coolidge ef the Gen 
eral Electric Company first discussed 
his process for the manufacture of 
tungsten wire directly from the trioxide 
of tungsten without first melting the 
metal. This development fired the im 
agination of other men now recognized 
as pioneers in powder metallurgy, such 
as the late Charles Hardy, Dr. E. J. 
Hall, Albert J. Lent, Dr. Carl Claus, 
and a host of others who demonstrated 
that many different metals in powder 
form could be manipulated much more 
accurately and quickly than the classic 
methods. 

Men like A. J. Langhammer, R. P. 
Koehring, E. R. Darby, Dr. Paul 
Schwarzkopf, James H. Davis, Prof. 
John Wulff, Prof. Gregory Comstock, 
F. C. Kelley, and Dr. Richard Kieffer 
gave great emphasis to early applica 
electrical, 


tions in the automotive, 


radio, and allied industries. 


Art to Science 


In the early 1930's a growing list of 
their 
1940 
the industry had begun to assume well 


younger men began to devote 


careers to the new art, and by 
defined lines of interest and fields of 
application. The art was then rapidly 
becoming a science. 

Ordnance officers and Ordnance civil 
lan engineers had been watching the 
developments in powder metallurgy 
since World War I and were responsi 
ble for the application to ordnance 
of large quantities of tungsten-carbide 
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impies 


Technician, above, compacts 105-mm. rotating-band blanks from iron powder. 


Powder Metallurgy 
for Better Ordnance 


Recently Developed Process Creates 


Greater Firepower at Lower Cost 


Capt. John D. Dale 
Frankford Arsenal, Philadelphia 


tools, self-lubricating bearings, and 
electrical contact materials which have 
become commonplace and are no 
longer thought of especially as having 
been manufactured from metal powders 
or by the powder-metallurgy technique 

When 


both became critical for the manufac 


materials and tool capacity 
ture of 20-mm. rotating bands in 
World War II, Col. John H. Frye and 
E. H. Engelke of Army 


called in Mr. Langhammer of the 


Ordnance 


Chrysler Corporation, who with the 
late Mr. Hardy had developed the first 
sintered metal rotating band. 


Within two weeks the first sintered 
bands delivered to the 


Ordnance Department for a test which 


copper were 
demonstrated the acceptability of sin 
tered bands. Red tape was slashed. The 
Amplex Division of Chrysler went into 
production within days thereafter and 
produced many millions of 20-mm. 
copper rotating bands at a lower price 
and to a than con 


gre ater precision 


ventional bands cut from tubing 


Many Applications 


Chere were a great many other appli 


cations during World War II, many of 
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which did not come to light until the 
end of the war when security restric- 
tions were lifted. Apart from the tons 
of bronze, copper, and iron consumed 
for bearings, bushings, filters, and ma 
chine parts of all descriptions, there 
were exciting new applications in the 
fields of electricity, electronics, refrac 
tory metals, permanent magnets, and 
automotive strip bearings. Out of the 
war in Germany came the story of the 
German manufacture of sintered iron 
rotating bands where iron powder had 
been used because of the extreme short 
age both of wrought copper and copper 


pow der. 


Rapid Growth 


By 1945 the metal-powder industry 


had enjoyed a 


prepared to cut back for conversion to 


rapid growth but was 


the civilian economy again. This cut 
back lasted only a very short time. The 
industry had taken 
forward both in volume and in knowl 


a permanent step 


edge. Ordnance had profited by the 
opportunity to apply this metalworking 
technique on a very large scale, and 
the time for evaluation had arrived. 

In Washington and at the Frankford 
and Watertown Arsenals career Ord 
nance engineers were given the task of 
evaluation at the same time that teams 
of specialists were sent to Europe to 
review the experience of the enemy, 
following his defeat. 

As partial industrial mobilization got 
under way in 1950, Ordnance looked 
again to powder metallurgy. The Chief 
of Ordnance has since waged such a 
relentless attack on materials, methods, 
and costs that there are well over one 


which 


new components on 


hundred 
development work has been started. 


Money Saved 


Of these several are already 
Wf 


in production. A small fuze component, 


items, 


production since 


1951, has already saved the tax 


which has been in 
May 
payer over two million dollars. ( thers, 
on which development engineering is 
almost complete and which will proba 
bly reach production before the end 
of this year, are estimated to save the 
taxpayer an additional ten million 
dollars. 

If wide use of sintered iron rotating 
bands (beyond those already in pro 
and certain small 


duction ) types of 


arms ammunition should be found 
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feasible, the estimated additional annual 
saving would be eight million dollars. 

Applied research on sintered iron 
rotating bands began toward the end 


of World War Il. 


inte resting ferrous 


There were other 
band materials in 
vestigated, and some are still under 


serious study. By the end of 1950 the 
sintered-iron program had reached such 
a point that specications were written 
for rotating bands on high-velocity ar 
tillery projectiles (MIL-R-11073A). 
The shortage of copper required im 
mediate conservation measures and in 
dicated the wisdom of considering the 
application of sintered iron rotating 
bands to other types of artillery am 
such large 


, 
munition, especially for 


volume types as the 105-mm._ shell 


where a substitution would produce 
impressive savings 


Product engineering having been 
carried to a point where it was ready 
for production engineering, the Indus- 
Army 


trial Division, Office, Chief of 


Ordnance, was assigned responsibility 
and placed the project at the Frank 


ford Arsenal late in 1950. 


Optimism Premature 


The job to be done first was thought 
to be primarily production engineering, 
but it was quickly evident that develop 
ment work had not been carried to the 
point where such important matters 
as surface preservation and individual 
shell design had been seriously con- 
sidered. The optimism which pre- 
vailed in industry for early production 
of sintered iron rotating bands was 
premature, 

An appraisal of the situation led Col. 
Ward E. 


of Frankford Arsenal, to take steps to 


Becker, commanding officer 


unify the program. The result was ap 
pointment by the Chief of Ordnance 
of the Sintered Iron Rotating Band 
Coérdinating Group, which consists of 
technical representatives of the Frank 
and Watertown Ar- 


ford, Picatinny, 


senals with the author as chairman. 
The Coérdinating Group has worked 
with the American 


most effectively 


Ordnance Association Committee on 
Powder Metallurgy, and the results are 
another outstanding example of Ord 
nance-Industry cooperation. 

In an early test to evaluate suitability 
of different types of commercial iron 
powders, Ordnance personnel, then un 


skilled in some of the finer points of 


powder metallurgy, did not know that 


iron powders produced by different 
methods respond differently to uniform 
sintering conditions, even when pressed 
to the same density 

Some adjustments in pressure had 
been necessary in order to produce the 
established density of 5-5, but when 
some types of powders fell below the 
required minimum tensile strength and 
was eron 


elongation specifications it 


eously assumed that these powders 


would not be suitable for rotating-band 


production. 


Problem Eliminated 


Some powders used alone may not be 


suitable, but others can be used by 
blending, by preliminary reduction and 
annealing treatment, or by a longer 
intering time at temperature. In any 
case a tremendous increase in produc 
tion capacity during 1951 for suitable 
types of iron powder has eliminated 
this as a problem. 

assem 


shell 


limitations in the 


Production methods and the 
bly of other metal parts of the 


introduced process 


shell shop, so that a series of studies 


} 


be made. influence of a 


The 


change in the surface preservation ma- 


had to 


terials on the band-impregnating ma 
terial, on the iron itself in the method 
of applying the preservative, and on 
the resulting ballistic performance of 
each individual type of ammunition is 
now known. 

variable was found to 


One critical 


be the type of impregnating material 


used and the influence it exerted as a 
shell-banding 


corrosion inhibitor on 


methods, on ballistics, and on the rate 
of erosion of the gun. 
It was constantly to re 


mind all those connected with the pro 


necessary 


gram of the purpose of a rotating band. 
The rotating band is only one element 
which goes to make up a shell or pro 
jectile, and a projectile has only one 
purpose tor its existence—to cause the 


maximum possible damage to the 
enemy. It is actually rather difficult to 
recognize the rotating band on the 
shell, ready for firing, as the same ob 
ject which is seen coming out of the 


cooling zone of a sintering turnace. 


Severe Treatment 

Long before the projectile reaches 
the target, its rotating band has to be 
submitted to 


severe compression in 
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order to swage the band blank into the 
band seat. It is then machined to final 
profile, and the complete assembly is 
put through seven steps of cleaning 
and zinc phosphating prior to painung 
or finishing. 

The most devastating treatment of 
all which the sintered iron rotating 
band must support is during the firing 
of the projectile. In a matter of micro 
seconds the band is submitted to ex- 
triaxial 


treme forces ol 


with massive plastic deformation, then 


com pression 


high hoop stresses instantly follow as 
the projectile leaves the muzzle of the 
gun. 


Density Increased 


When the rotating band leaves the 
muzzle its density has increased in 
some cases by as much as forty per 
cent, its ductility is reduced to less 
than one per cent elongation, and the 
metal has been upset by nearly eighty 
per cent in two successive stages. 

It was not easy to explain to the 
metal-powder fabricator exactly what 
was wanted in the band blank, with so 
many apparently inconsistent require 
that the band would 
vive as a solid piece of metal until the 


ments, so sur- 
projectile hit its target. The 105-mm. 
howitzer, in particular, is a precision 
weapon. The rotating band, which has 
such a strong influence on the accuracy 
of a round, cannot be permitted to cause 
a wide dispersion. Each round, includ- 
ing the first one, must hit its target. 

Knowing perfectly well that one of 
the advantages of powder metallurgy 
is uniformity, it was hard to explain 
why early firing results were so erratic. 
This was finally attributed to the com- 
bination of destructive forces applied 
after the band blank was made. 


Blanks Processed 


The rotating-band blank, as delivered 
by the fabricator, had to be so processed 
as to permit subsequent deformation 
and severe treatment without a com 
pletely destructive influence on the 
metal at any stage. Early firing tests 
revealed that when a band on the shell 
ready for firing had a minimum tensile 
strength of 10,000 psi, with a minimum 
elongation of 2 per cent, the rotating 
band would at least perform its func- 
tion and stay on the shell during 
flight. Bands of lower physical values 


failed. 
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However, it was observed that band 
blanks which met these physical re 
quirements often lost seventy-five per 
cent of the tensile strength during the 
This distressing 


banding operation. 


situation was cause for extensive ex 
periments, and it was found that the 
porous metal matrix had been com 
pressed beyond its capacity at localized 
overstressed areas. 

There was no comparable situation 
in the field of bearing manufacture 
where the nondestructive pressures and 
velocities are a fraction of those im 
posed on the rotating band. 

Metallographic examination revealed 
that the rotating-band blanks could be 
banded successfully without loss of ten- 
sile strength if the band blank had been 
so very thoroughly sintered as to cause 
the original particle boundaries to dis 
appear. This depended largely upon 
sintering time and temperature and on 
the “sinterability” of each kind of iron 
powder. 

It should have been clear that struc 
tural strength could not be expected 
in a metal whose structure had never 
been formed. To assure this structure, 
across the 


complete _recrystallization 


original particle boundaries is necessary. 


Choice of Material 

Except for rather broad specification 
limits, the choice of raw material and 
the method of fabrication are left en 
tirely up to the fabricator. Shell per 
formance, therefore, depends as much 
upon the fabricator’s ability to make a 
structurally sound band as on careful 
attention to details in the shell manu 
facturing shop methods. 

The established policy has been to 
get the sintered iron rotating bands 
into limited production as soon as 
safety and common sense will permit. 
This band than 
the corresponding gilding-metal band, 


costs one-third less 
but it was not until very recently that 
the first large quantities of shell could 
actually be released for production. 
The bands now in production are 
not the best that can be developed. But 
the avenues for improvement are well 
defined, and the coérdinated efforts of 
the three arsenals with the capable ad 
assistance of the American 


vice and 


Ordnance Association Committee on 


Powder Metallurgy are expected to 
produce the desired improvements and 


further applications of sintered iron. 


In the manufacture of fuze compo 
nents, Army Ordnance has found prob 
ably the most lucrative place for sav 
Although 
Ofhce, 


ing moncy and materials. 


the Industrial Division of the 
Chief of Ordnance, investigated the 
possibility of manfucturing fuze com 
ponents by powder metallurgy during 
World War II and arrived at the point 
where limited specifications were writ 
ten, the end of the war made it un 
necessary to expedite further substitute 


materials and methods. 


Situation Different 


Also, the metal powder industry at 
that time was not able to offer real sav 
ings in terms of money. The situation is 
different now. The story of the M21A4 
booster rotor made from sintered brass 
powder appears in the March-April 
1952 issue of Orpnance (Volume 
XXXVI, No. 191). 

This rotor was originally authorized 
for production by powder metallurgy 
in brass; but having been successfully 
produced then copper 
powder by the United States Graphite 


since from 
Company, a general alternate approval 
has been given for sintered copper. 
Since April 1951, the Frankford and 
which have been 


Picatinny Arsenals, 


assigned technical responsibility for 
fuzes by the Chief of Ordnance, have 
a long list of similar components under 
study and development. 

Production of fuzes is ordinarily so 
large that even though one of the com 
ponents costs only a few cents, the sav 
ing to the American taxpayer is ex 
pressed in terms of hundreds of thou 


sands of dollars. 


Teamwork 


The reason for the success in apply 
ing powder metallurgy to fuze com 
ponents is teamwork. Men of Ordnance 
and industry, each expert in his par 
ticular field, under the vigorous direc 
tion of the Chief of Ordnance have 
begun to record an achievement which 
history may prove to be perhaps one 
of the less glamorous but one of the 
alltime important basic achievements 
of Ordnance. 

Small-arms ammunition is another 
field in which hundreds of millions of 
precisely shaped metal pieces are re 
quired. By definition alone, it can be 
assumed that powder metallurgy will 
find a vast application in this field. But 
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Armament Technology 





high-speed, conventional metalworking 
techniques, utilizing metals of very high 
physical properties, are so well estab 
lished that except for some rather un 
usual applications there is no immedi 
ately compelling reason for a general 


conversion to powder metallurgy. 


German Ammunition 
During World War 


rounds of 


Il, hundreds of 
millions of small-arms am 


munition were manufactured in Ger 
many from iron and steel powders, as 
well as from the better-known tungsten 
carbide. This was a vastly important 
conservation measure where lead was 
in critical supply. 

German small-arms experts have ob 
served that sintered iron and steel gave 
the German Army short-range fire 
power with a capacity to kill that was 
therefore, in the 


second to none. It is, 


national interest to consider sintered 
iron small-arms projectiles as a new 
class of ammunition rather than as a 
direct substitute on a performance basis 
for present types. 

Along this line of thought Frankford 
Arsenal has developed, in collaboration 
with a leading industrial powder-metal- 
lurgy organization, a 20-mm. practice 
projectile pressed entirely from iron 
powder, whose performance in several 
preliminary tests has indicated the prac 
ticability of this useful round. 

A large-scale firing test to be con 
will reveal any further 


ducted soon 


improvements which may have to be 


made. If successful, it will provide a 
saving of at least twenty cents on every 


round of ammunition 


20-mm. practice 
} 


fired from now on by the entire military 


establishment. 


Sintered Iron 

Experiments under way with sintered 
iron ball ammunition also may make 
possible the elimination of nonferrous 
metal jackets, which have been used 
heretofore to prolong the life of small 
arms weapons and to protect the am 
munition trom oxidation and corrosion. 

Cartridge cases for small-arms am 
munition have been manufactured of 
steel for some time and in enormous 
quantities. This is also true of shell 
cases for artillery ammunition. But the 
raw material from which these cases 
are successively stamped and drawn has 
inherent defect potentials which make 


its manufacture difficult to control and 
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Technician places simulated shell into 
24-jaw hydraulic banding press, above. 
Below, after slack take-up, same press 
prepares to seat the rotating band. 


the available supply of the optimum 


quality very small indeed. 


Positive Control 


With the purest kinds of iron powder 
available in large quantities at low cost 
and with the possibility for controlling 
the sintered compact in so many ways, 
it is entirely possible to produce the 
exact composition of metal, the exact 
grain size and grain structure and with 
1 minimum of impurities which are so 
widely distributed throughout the mass 
of metal that they are not detrimental 
anyway. 

he first experimental cartridge cases 
produced from sintered iron cups have 
already been produced. Only the me- 
been 


chanics of the have 


worked out, and much remains to be 


operation 


done. 


Economically, the important obser 
vation is that the iron ore is reduced 
directly to powder, the powder is 
pressed directly into a deep cup and is 


me lted, all 


never of the rolling mill 
operations are eliminated, there is no 
scrap loss whatsoever, and all five man 
ufacturing steps in the cartridge-case 
plant which lead up to the manufacture 
of the cup are discontinued. 

Whether this technique will find ap 
plication in cartridge cases or shell 
cases larger than 20-mm. is not known, 


but if it should only apply to small 


arms ammunition there will still be a 
tremendous saving in materials, man 
and time with 


power, an improved 


quality of the end product. 


Recent Developments 


The Ordnance Corps is aware of the 
most recent developments in the pow 
der metallurgy of alloy steels including 
stainless steels. There has been a wide 
use of self-lubricating bronze bearings 
for over twenty-five years. This type of 
bearing can only be produced by pow 
der metallurgy. 

But now self-lubricating bearings are 
available in stainless steel of three dif 
ferent alloys; they are available in the 


stock 


bronze bushings, bearings, and plate 


same sizes as the conventional 
materials, and they solve a performance 
problem which has long plagued many 
a designer both in industry and Ord 
nance, 

Ordnance also knows that stainless 
steel parts with a controlled porosity 
are available with pore openings from 
0.5 microns to approximately 40.0 mi- 
Aside 


laboratory-type 


crons. from its utilization for 


filters in corrosive 
media, its potential for use in auto- 
aircraft fuel-line filters 


motive and 


where high physical strength is also 


required is obvious. 


Startling Results 


There have been many projects 
studied in which powder metallurgy 
was found to offer either no advantages 
or where the technique would be a 
foolish application. Powder metallurgy 
will not displace other established ways 
f working metals. Its advantages in 


some cases are hardly more noticeable 
than offering vastly increased produc 
where it has been 


tion facilities. But 


applied the results have been startling 
and the advantages great. 

Ordnance can point with pardonable 
pride to its achievements in the applica 
tion of powder metallurgy. This is only 
another example of the way Ordnance 
made to pay off. It is 
American Ord 


research is 
another wav in which 
nance continues to produce greater fire 
power and better fighting equipment 
for the armed forces. 

The 


find comfort in the greater security and 


American citizen-taxpayer can 
the tremendous monetary savings which 


ire being created through powder 


metallurgy. 
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Table of 42-ft. boring mill is centered on 
TIMKEN bearings; runs true within.OOl 


HIS giant Consolidated vertical 
boring and turning mill is one 
of the world’s largest. Its 20-foot 
table weighs 60 tons—can take a 
work piece up to 42 feet in diameter 
weighing 82 tons! Its table runs true 


within one thousandth of an inch! 


To make this amazing precision 
§ 

possible, Consolidated uses Timken" 

tapered roller bearings on the table 

centering spindle. These precision 

Timken bearings have high load car- 


rying capacity resulting from line 


contact between rollers and races. 
Their tapered construction permits 
preloading. The result: deflection is 
minimized, long lasting accuracy is 


assured. 


To help turn the total 142-ton load 
smoothly, Timken bearings are also 
used in the drive. They hold shafts 
in alignment, insuring accurate gear 
mesh, longer gear life. 


Due to the ease with which Timken 
bearings can be set up, manufacturing 

















How CONSOLIDATED MACHINE TOOL 
CORPORATION mounts Timken pre- 
cision bearings on the stationary 
spindle of its 42-ft. vertical boring 


and turning mill table. 


costs are reduced. Auxiliary thrust 
bearings are eliminated, table main- 


tenance is simplified. 


No other bearing can offer you all 
the advantages of Timken bearings. 
Look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: “TIMROSCO”. 


This symbol on a product means 
sts bearmegs are the best, 


FINISHED FO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
mess accounts for much of the 
precise, snooth rolling perform- 
ance ot imken bearings. This 
honing operation is typical of 
the amazingly accurate manutfac- 
turing methods at the Timken 

Company 

The Timken Company is the 
acknowledged leader in 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control, 4. special analysis steels 


TIMKEN 


TAPERED ROLLER BEARINGS 


! 
fi) 
t 


NOT JUST A BALL NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL ©) AND THRUST —-@) 





Canis Nimbulus (gloomy or unhappy dog) is the 
stalking timber wolf that roams the forests of our 
western states. This vicious predator is aptly named, 


for it vents its gloomy rage on weaker neighbors. 


One timber wolf can swiftly kill a sizable flock of 


sheep. And when these wanton murderers foray in 
groups, they pull down deer, moose and wounded 
animals of all sizes. Canis Nonbulus is a real peril to 
man and beast. 

You'll enjoy giving the timber wolf'a gloomy time 
of it. Whenever this marauder crosses yout path, shoot 


on sight. Remember, however, that conservation au- 


thorities favor the control, not the extermination of the 
timber wolf. He does help preserve the balance of 
nature by killing off weak and crippled animals. So 
check local regulations before killing off the timber wolf. 

Besides controlling predators like the timber wolf, 
today’s good sportsmen can help preserve our coun- 
trv’s game by actively working im local and national 


conservalion programs, 


Wrate for free booklet on how to start a rifle club 
win Ranger Shooting Emblems 

Bureau, Depar 
tion Institute, 343 Lexington Ave., New York 16, N. Y. 


Sportsmen s Service 
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